


Printed on Thin Paper for Foreign Circulation. 


With METALLURGICAL SUPPLEMENT. 


THE ENGINEER,” MAY 27, 1982. 


Established 1856. 


Che Engine 


CT. 


Registered as a Newspaper. 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 28, ESSEX ST., STRAND, LONDON, W.C. 2. 














Vou. CLIII.—No. 3985] 


LONDON: FRIDAY EVENING, MAY 27, 1932 








WITH 


[PRICE { surrrtwesr} ONE SHILLING ** 3s" 





= 





PUBLIC NOTICES. 





he Director-General, 


India Store Department, Betvodepe- 
road, ys . London, 8.E. 1, invites 
TENDERS f. 


80,000 ROUND HOLE LOOSE JAWS 
for Fastening Rails to Metal Sleepers 
with Keys. 

Tenders due Tuesday, 2ist June, 
Forms of Tender obtainable from the above at a fee 
which will not be returned) of 5s 8551 





[jorough 0 of Swindon. 
WATERWORKS. 
LATTON WATER SCHEME. 
CONTRACT NO. 5. 


PIPE LAYING. 

The Corporation invite from experienced cont 
TENDERS for the LAYING of about TEN MILES» of 
CAST IRON PIPES and SPECIALA from 26in. in 
diameter downwards, together with VALVES, &c. 
The pipes will be supplied by the Corporation. 

The work will include pumping and gravity mains 
from the new pumping station of the Corporation at 
Latton, near Crickiade, Wilts., to the existing mains 
in the Borough of Swindon, with branches to the new 
service reservoir at Bilunsdon, together with sub 
sidiary works in crossing rivers. 

The general conditions of contract, 
of quantities and form of Tender, prepared by the 
Engineer, Dr. Herbert Lapworth, M Inst. C.E., 25, 
Victoria- street, Westminster, 8.W. 1, may be obtained 
from the undersigned on quptiesites on or after 
10 a.m. on Ist June, 1932. on payment of a cheque 
of £5 made payable to the Swindon Corporation, 
which amount will be returned on receipt of a bona 
fide Tender. 

Facilities for seeing the drawings and inspecting the 
site and general information can == o asatnes on soon. 
cation from Mr. J. B. * 

M. Inst. C.B., Borough Surveyor ond Water Engineer, 
‘4. Regent-circus, Swindon. 


specification, bill 


Sealed Tenders, endorsed “‘ Tender for Latton 
Water Scheme, Contract No. 5,"" to sent to the 
andersigned and received not later than Noon on 
Wednesday, 22nd June. 


The general conditions of contract will contain 
special conditions laid down by the Unemployment 
Grants Committee, including stipulations that (1) 
not less than 90 per cent. of the men employed on the 
work shall be obtained through the Employment 
Exchange or, as to a proportion in certain circum- 
stances, by arrangement with t Poor Law Authori- 
ties ; (2) 33 1/3 per cent. of the men employed on the 
work will be drawn from areas selected by = 
Ministry of Labour, other than the local area ; 
not less than 75 per cent. of the men taken on for the 
work must be ex-Service men. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 


W. 8. BENTLEY, 
Town Clerk 
Town Hall, Swindon, 


May 23rd, 1932 8560 





( tity of Bradford. 


ESHOLT rb AGE pros AL WORKS 
NTRACT NO. 46. 
BAIL pon’ AND THACKLEY SEWAGE 


The Bradford City Council invite TENDERS for 
the LAYING of about 1157 LIN. YARDS of 15in 
and 12in. diameter CAST IRON and EARTHEN- 
WARE PIPE SEWER, the CONSTRUCTION of 1213 
YARDS of 2ft. by 3ft. BRICK and CONCRETE 
EGG-SHAPED SEWER MANHOLES. GRIT PITS, 
DETRITUS CHAMBERS, PUMPING STATION, and 
other WORKS in connection therewith, and the 

LAYING of about 710 YARDS of 18in. diameter 
é AST IRON RISING MAIN. 

Drawings may be seen and form of Tender, con- 
ditions of contract, specification and schedule 
quantities obtained from the offices of the Sewage 
Works Engineer, Mr. . Wontner-Smith, M. Inst. 
c.EB., Eshoit Hall, near Shipley, | ae (station, 
Apperley Bridge and Rawdon, L.M.S.), after 23rd 
y. 19382, on payment of cheque for £5 as a deposit, 
which will be returned on receipt of a bona fide 
Tender and the return of all documents. 

The contract will be let subject to the Fair Con- 
tract Clauses, which the accepted contractor will be 
required to sign. 

Only contractors experienced in the construction 
of similar works in wet ground should apply. 

Sealed 


Tenders, endo “Ns ‘Contract No. 46, 
Baildon and Thackley Sewage," must be delivered 
to the undersigned not later then 9 a.m., Monday, 
6th June, 1932. 
The Corporation do not bind themselves to accept 
the lowest or any 
(Signed) N. L. FLEMING, 
Town Clerk. 
Town Hall, Bradford, 18th May, 1932. 8555 





Vl etropolitan Water Board. 

a TENDERS FOR mee. SUPPLY OF STORES, 
The Metropolitan W Board invite TENDERS 

for the SUPPLY of the. NDERMENTIONE D STORES 


and SERVICES, &c., for the periods of six and twelve 
months commencing ist August, 1932 :-— 


Tentey * 
ushes, Brooms and Handles. 


5 oan Waste, Engine Wipers, Hemp, 
House Flannel, &c. 
Lead Zinc and Glass. 


Oilman’s Sundries, Soaps, Tar, Gas Mantiles, 
Metal Polish, &c. 


Packings, Rubber Goods, Hose and Leather 
Belting, &c. 

Paints, Varnishes, 
&e. 


Rope, 


10 
18 


Linseed Oil, Turpentine, 


Scrap Iron—Purchase and Removal of 
Electric Lamps. 
must be submitted on the official forms, 


ief Engineer, by personal appli- 
cation at ar the Board (Room 155), or upon 
ing tamped, add: sack envelope. 


‘orw: 
Applicants should refer to the number of the Tender 
for wh forms are spentens. 

en addressed to 


ers, — n sealed envelopes 

“ The Clerk of te Board. ** and ‘cadoreed’ in the manner 
indicated in the form of Tender, must be delivered at 
the offices he Board (Room 122) not later than 11 
a.m. on Friday, Th June, 1932. 

The Board do not bind themselves to accept any 

. STRINGE 

Clerk of the Board. 

Cae of the Board 


78, Rosebery- ~evenue, E.C. 1, 








The Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 


—_————— 


The Metallurgist. 


Benue Bridge in Nigeria—No. I. 


Survival of the Paddle Steamer. 


(P. 577) 
(Ga. W. TRIPP.) THE ENGINEER, 27 - 5 - 32 
Ship Propulsion Conference. . ss2) 
(G. 8. BAKER.) THE ENGINEER, 27 - 5 - 32. 
Extensions at the Hackney Power 
Station. . 57s) 
THE ENGINEER, 27 - 5 - 32 
Outdoor Sub-station Lattice Steel 
Structures—No. II. «. sso) 
(A. M. SPRUCE.) THE ENGINEER, 27. 5 - 32 
Ball Bearings for Sliding 
Mechanisms. . 58s) 
THE ENGINEER, 27 - 5 - 32. 
Nelson Liner “Highland Patriot.” o sez) 
THE ENGINEER, 27 - 5 - 32. 


THE ENGINEER, 27 - 5 - 


(P. 575) 
THE ENGINEER, 27 - 5 - 32 














PUBLIC NOTICES. 





PATENTS AND DESIGNS ACTS, 1907 TO 1v28. 


Jotice is Hereby Given that 


a GUEST and CHRIMES, Limited, of Don-street, 
Rotherham, in the County of York, and FREDERICK 
MACKMAN WATSON, of Selwood, Doncaster-road, 
Rotherham, aforesaid, BEEK LEAVE to AMEND the 
SPECIFICATION of LETTERS PATENT No. 356,974, 
granted to them for an invention entitled g° Lmprove 
mente in Non-return Valves.’ 

Particulars of the proposed amendment were set 
forth in No. 2262 of the Official Journal (Patents) pub 
lished on May 25th, 1932 

Any erson, or persons, may give Notice of Opposi 
tion to the amendment by leaving Patents Form No. 10 
at the Patent Office, 25, Southampton-buildings. 
London, W.C. 2, within one calendar month from the 
date of publication of tee -— Journal 

JARRATT, 


8574 Comptrolier-General. 





SITUATIONS OPEN. 


COPIES oF Tpevasemasa, NOT Onromats, owLess 
Sreciricatty Reovesrep. 


TO ADVERTISERS UNDER BOX NUMBERS IN 
THIS CLASSIFICATION. 

For the benefit of applicants, the Proprietors are 

insert brief notices that vacancies are 

filled, upon receipt of notifications from the Adver 

tisers. These notices (limited to one line) will be free 
of charge and co-operation is asked for. 








OX 8461. 
POSITION FILLED ; 


City of Birmingham. General Manager 
applicants thanked. 
8570 A 





Wy Anz=n. PRODUCTION MANAGER, Responsible 
for Machining, Fitting, Erecting, and Material 
Purchases of Commercial Motor Vehicles. Good salary 





to right man. State age and experience.—Address, 
8553, The Engineer Office. 8553 a 
NGINEER ASSISTANT WANTED, for a Tea 


Garden in Northern India. Must be educated at 
a public school, single, between 21 and 25, and culty 
qualified mechanical engineer with experience IA 
Engines and Electricity. Salary Re. $25 per month 
and first-class passage.—-Write, with full particulars 
to ,% - c/o J. W. Vickers and ©o., Lid... 2, 
Austin Friars, E.C, 2 P2443 a 





RODUCTION EXBNOUTIVE, Age 28-35, Ke 
quired by well-known Engineering Company. 


University Degree or equivalent in engineering 
preferred ; four/five years’ workshop experience 
essential. Must have really first-class knowledge 


of Works management and modern production 
methods acquired while holding executive posi- 
tion. Present salary should approximate £1000 
per annum. Strict perac and business refer 
ences required. Unique and permanent position 
for right man. 

Write, in confidence, stating age, 
detailed chronological statement of career, 
salaries earned, 8568, The Engineer (ffice. aes 

85 A 


and giving 
with 





RODUCTION MANAGER REQUIRED, Familiar 
Quantitive Production ; light engineering man 
of outstanding energy and experience.-—Address, full 
details, salary required, 8571, Engineer oe. 
A 





Competent to Handle 
Fitting Shop Work of 
letter only. 
stating 
information received will be 


ATE FIXER REQUIRED. 
| Mach’ 


1 ine and 
medium and heavy class. Apply by 
giving details of previous experience and 
wages required. All 


treated as confidential. 
ASSISTANT WORKS MANAGER, English Electric 
Co., Ltd., Rugby. 8557 a 








PUBLIC NOTICES. 


INDEX TO ADVERTISEMENTS, PAGE 55. 





PUBLIC NOTICES. 





Yommissioners of Northern 


LIGHTHOUSES. 
NORTH CARR Pou SIGNAL. 

The Commissioners invite TENDERS for the 
SUPPLY and ERECTION of a SIREN FOG SIGNAL 
| occa on the North Carr Light Vessel at 
Glasgow 
Drawings and specification may be seen at the office 
of Mr. D. A. Stevenson, M. Inét. C.E., Engineer to 
the Board, 84, George-street, Edinburgh, wens  - 
copies of the be 
obtained on depositing £2 2s., which will be ‘eeurned 
on receipt of a Gone fide Tender 
sea 


with the undersigned not later than 10 a. m., Monday, 
the 6th June. 
J. GLENCORSE WAKELIN, 
Sec: 





retary. 
8552 


84, George-street, Edinburgh, 
2ist May, 1932. 





\tockport Corporation Water- 

WORKS. 
GOoYT Valet SUP. 
CONTRACT NO. .* eee. TRON SEGMENT 
Yaterworks Committee invite TENDERS for 


of about 70 TONS of CAST Oe 
ther BOLTS, NUTS 


The drawing may be seen and copy of specification 
and form of Tender obtained on ar plication to Messrs. 
G. H. Hill and Sons (Manchester Civil Engineers, 
40, Kennedy -street, iter, pt of a 
cheque for Two Guineas, which “will be returned to 
the applicant provided that he shall have sent in a 
bona fide Tender and shall not have withdrawn the 
comp, “am and shall have returned the documents lent 
A limited number of copies of the drawing are 
available, and will be lent to Fe, ng in 


priority of application on of the sum of 
Half a Guinea, which sum will Dot t be returned. 

Sealed Ten a. en vt Valley Supply, 
Contract No. * and * The 


addressed 
ee Waterworks Committee,"’ must be delivered at ' at the 
Waterworks Offices, Hall, 


Town Stockport, not later 
a the 11th day of June, 1932. 
The Committee do not bind themselves to accept 


the lowest or any Tender 
FRANK KNOWLES, 
Town Clerk 


Town Hall, Stockport, 





7 oth May. 8565 


24th 


May, 1932. 


8561 





ssistant Civil Engineer. 


ERVICES of s TEMPORARY ASSISTANT 

crv ENGINEER REQUIRED for River Wall Con- 
struction Work in Burma 

Candidates — be be Chartered Civil 

about 30 years of age, with suitable experience and 

sound practical knowledge of Kiver Surveying as 

applicable to Construction of River Walls 


Embankments. 

Sal Rs. 750 per mensem with free quarters 
(Rupee or about is. 6d.), the appointment being 
for about 2 years. 

Selected candidate will be required to undergo a 
strict medical exam ——_ 

Jon. | of testimonials, to be 
submitted to Box Z.W. eel. c/o : aa *s Advertisine 

. 5, St. “Mery Axe, E.C. 3. 8543 


and 





| ondon County Council. 

4 FORMS for SS POSITIONS 
OBTAINABLE tome nt dressed foolscap 
envelope necessary) "RE RNABLE to EDUCA- 
a "OFFICER. County — Westminster Bridge, 


Canvass ceotes disqual 
FULL-TIME HEAD - MECHANICAL ENGI. 
NEERING DEPARTMENT REQUIRED in September 


—_ 


at School of Engineering and Navigation, High-street 
Poplar, E. 14. , £580, rising annually by £25 to 
£725 a cent., and liable to revision 


year, less 10 per 
or ba" March. 1933. Forms to Education (Officer 
) 
EACHER yi at REQUIRED at 





Southwark Central Tak of new, 
well-equip’ Room with Power-driven achinery. 
and to ible for de of Metalwork 
side of ae] Salary, Burnham 
Seale IV. less 10 eration © will be given 


cent. Consi 
to partially qualified spoltesn® with suitable work. 
shop experience, for whom, if sel , salary will be 
according to qualifications. M there is possibility of 
becoming entitled to allowance for Central School work. 
Forms (E. 40 Heft.) to Education Officer (E.2) by 
lith June. 8566 





SITUATIONS OPEN. 


SSISTANT WORKS ORGANISER.—REQUIRED 
for large Industrial Public Company, expe- 
rienced ENGINEER for ngeceenen planning, pre- 
ferably with knowledge of Unit Basis Wages System 
as applied to quantity 2... of ‘onal engi- 
neering products. Good salary according to expe- 
rience. State age, qualifications, 
required.—Address, P2442, The Engineer 





P2442 A 





EPRESENTATIVE REQUIRED for Newly Estab- 
lished most modern factory for Repetition Work 
Stampings, Screws, a. &c.). 
established connections oe Good wage and 

commission.—Address, P2447, e Engineer Office. 
- -% YOUNG —+ Pa Education, 
handle correspon general routine 


qheas department, hydraulic a manufac. 
turers. State training, age, and salary required.— 
The E ffice. 8563 a 











Address, 8563, ngineer O 
SITUATIONS WANTED. 
oY) (me SEEKS COMMERCIAL or TECH 
NICAL POST, England or abroad; qualified 
engineer nm, wide mechani and structural experi- 
ence, design and construction factories, public 


buildings, bridges. hydro-electric, and harbour works ; 
10 years Canada and Far East ; highest credentials. 





Address, P2445, The Engineer Office. P2445 B 
A* Alert Young ENGINEERING SALES 
MANAGER, with sound connections in the 


Automobile Manufacturing and Transport Industries, 
would OPEN UP or DEVELOP SALES for a pro- 
gressive Manufacturer who wishes to extend activities 
to the above-mentioned markets.—Address, P2451 
The Engineer Office. P2451 


SSISTANT ENGINEER DESIRES MAINTEN. 
ANCE POSITION ; fullest experience in factory 
plants and lay-outs, including all mechanical work, 
also heating and ventilating; ist class refs. 
Ad iress, P2442, The Engineer Office 442 8B 








SITUATIONS WANTED (continued) 
2. 


AUCTIONS, Page 56 
MISCELLANEOUS, Page 2. 
MACHINERY, &c.,, WANTED, Page 56. 

EDUCATIONAL, Page 3. 

PATENTS, Page 3. 

AGENCIES, Page 3 
WORK WANTED, Page 56. 

FOR HIRE, Page 56. 
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(For Sale, etc.), Page 66. 
FOR SALE, Pages 3 and 56. 
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BRITISH ISLES £8 6 0 
CANADA.. £3 3 O Thick Paper Ed. 
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(except Canada) £3 3 0 Thin Paper Ed. 
APRICA Central News Agency. All Branches 
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“THE METALLURGIST.” 

This Su eee nt, which deals with the Science and 
Practice of Metallurgy. both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER in 
each calendar month. 


ADVERTISEMENTS. 

The charge for Classified pivotoapente is 1/- per 
line up to one inch —minimum charge 4/-; those Ft od 
ing one inch or more at Io rate of 12/- per ine inch. Orders 

must be accompanied by a remittance. The rates for 
Displayed Advertisements will be forwarded on applica- 
tion. Classified Advertisements cannot be inserted 
unless delivered before © o'clock on Thursday 
afternoon (the day before publication). 


Letters relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of THe ENGINEER. 


Se eee 


rhis Directory, which is published annually in the 
interests of advertisers in THE ENGINEER. pay 
obtained free of charge on application to 
Publisher 


the 


Postal Address, 28, Essex-street, Strand, a W.C. 2. 
Teleg. Address, * ‘~ Ne 
London.” Tel., Central 6565 (8 








SITUATIONS WANTED (continued) 


SITUATIONS WANTED (continued) 








SITUATIONS 





WANTED (continued) 





YAPABLE ENGINEER DRAUGHTSMAN, 30, | Duet Blectrical and Mechanical, Technical 

/ experienced turbo-alternators, condensing plant, eal ‘es SHORTLY DISENGAGED; 18 

power station constructional work, &c., shop trained, | years’ practical amd supervising experience; heavy 

exe. refs., SEEKS POST, any capacity, pref. Man-| machine testing, erecting, switchgear, trouble work, 

chester area.— Address, P2448, The Engineer Office. and research ; .exceellent references.—-Address, P2434, 
P2448 The Engineer Office. P2434 B 








jem HERBERT Seen 


HERBERT RE-CONDITIONED CAPSTAN, 
TURRET AND AUTO-LATHES. 








No. 4 Capstan Lathe. 13” swing ... £195 
No. 1 Hexagon Turret Lathe. 1§” X 2 £265 
No. 11 Hexagon Turret Lathe. 2” x 30” £A95 
No. 13 Hexagon Turret Lathe. 2}” x 36” £485 
No. 3 Combination Turret Lathe. 16)” swing £425 
No. g Combination Turret Lathe. 20” swing £525 
No. 2 Auto-Lathe. 8}" swing = af: ¥- :T £145 
No. 2A Auto-Lathe. 8}" swing £195 
FOR FULL PARTICULARS ASK FOR THE SPECIAL BARGAIN LIST. 

















2 Years 
plant lay-out. 

ting a: 
EK ngineer Office. 
P2450 ; 


nly ~ Experienced, both Prac 
conversant control + h 


NGINEER DESIRES POSITION. 

fullest experiencein - ao and power p. 
all mechanical and electrica! k ; 
ventilating, Address, Pees, 





INGINEER, Tho 
tical and — 





and staff, estim age 28 years, 
WIBHES PREMANENT. Syriana POsITics 
ress, P2436, ~ Office. P2436 ; 
ESSE g a ~DESURES APPOINTMENT 
Manager or similar positi 
sound general by plant and machin 
erection, maintenance and control of labour 
Address, P2444, The Engineer Office. P2444 





NGINEER (31), 15 Years’ Se Worksh,. 
kK’ Planning estimati medium a: 
light mechanisms, D ESERES s ‘POSITION as EST! 
MATOR Septet services «; 
be utilised.- —Address, Manso. 





The Engineer Office. 
480 » 
LOOD PROTEKCTION.—CHARTERED CIV! 
ENGINEER, with special experience in desig: 
construction and operation of fic control and lar 
a works, DESIRES suitable APPOINTMEN 
in England.—Address, P2449, The Engineer Office. 


P2449 » 


a LY Qualified ENGINEER REQUIRES wee 
TION offering scope for ability. Experienced | 
large factory building, economical running and main. 
tenance. Can control all trades and undertake factory 
extensions or reorganisation. Would consider Tem). 
rary Position as Technical Adviser to Manufacturers 
Address, 8572, The Engineer Office. 8572 » 

with Honours B.s& 


ONDON University Man (28), 

(Engineering) and six years’ experience in desig: 
and construction of structural steelwork, DESIR} 
RESPONSIBL E POST.—Address, BM/ ats” 

k 











SALES REPRESENTATIVE.—A.M.LM.E.,  witi 
considerable commercial and technical we 

at home and abre DESIRES CHANGE, 
class connections Yorkshire, Nottinghamshire 
| and Lincolnshire.—Address, P2453, The Enginee, 
b 


» de: NG ENGINEER WANTS POSITION, Eith: 
Contracting or Residential; just completing 
drainage scheme on an Air Ministry Aerodrom: 

tical man ; carpentry, costing quantities 














bip, measuring up, levelling estimating, 
Good knowledge modern methods; good organiser, 
and can handle men. Go anywhere, home = abroad 
and pay own expenses for interview refs 
Own car.—MACPHERSON, “ Hillside, te 7. Spring- 








field-road, Chelmsford. ‘Phone, Chelmstord 405. 
P2440 & 
RAUGHTSMAN, Age 25, SEEKS CHANGE 
Eight years’ D.O. experience of steam engines - 
yt to take up Diesel or structural work 
dress, P2441, The Engineer (Office. P2441 » 
RAUGHTSMAN (24), Mechanical, & Years Works 
and D.O., reciprocating and rotary air compre: 


sors, Diesel engines, plant lay-out ; excellent refs 
P2452 & 


Address, P2452, The Engineer | Omic 





HAND-HOLE 


ENGINEERS [ HA80 12 


FORGINGS 


Te 






(il UTS \\\ im 
























WILLIAM B.CULL.& SON. ENGINEERS & 
TENNANT ST, BIRM:iNGHAM. GENERAL SMITHS | 
Telephone: MiDLAND 932. Estasiisneol875. GENERAL MAGHINISTS 














MISCELLANEOUS 


ENGINEERS—IMPORTANT NOTICE. 


The soe, Edition of *‘ ENGINEERING OPPOR 
TUNIT * is now ready for distributive. This is not 
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A Seven-Day Journal 


Inspection Processes in Industry. 


Last Tuesday, May 24th, there was published by 
the Industrial Health Research Board a report on 
Inspection Processes in Industry, which is to be 
regarded as a preliminary survey of the subject, and 
will no doubt be followed by more detailed analyses. 
It deals with the human side of the question. We 
mention below some of the more important tendencies 
disclosed by the investigations that were undertaken. 
Individual differences in efficiency among those 
employed on inspection work are usually large. In 
some groups the quickest worker may be from two to 
three times as fast as the slowest. There is reason 
to believe that where it is found that there is a 
decrease of 20 to 30 per cent. in output about the 
middle or the end of the spell, boredom is responsible 
for a greeter loss than fatigue. In any single group 
of examiners there is a slight tendency for the quicker 
operatives to be less accurate than the slower workers. 
If, however, the faults in the material are minute or 
varied, the quicker workers may be more accurate. 
Examining efficiency is also dependent upon the con- 
ditions of work. It is reduced by insufficient ilhumi- 
nation or an unsuitable background. A dispropor- 
tionate reduction in output may be caused when 
faults in the material are unusually numerous. 
Efficiency is increased and variability reduced by the 
introduction of suitable changes in the form of work. 
The system of payment is important. It is frequently 
feared that a piece rate may be conducive to speed 
at the expense of accuracy, but the time-rate system, 
although effective as a safeguard against excessive 
speeds, is liable to develop indifference and inatten- 
tion, with the result that accuracy as well as speed 
may be reduced. A piece rate combined with adequate 
supervision and suitable penalties is capable of pro- 
ducing satisfactory results. 


London Motor Coach Services. 


THe Committee of Inquiry into London Motor 
Coach Services, of which Lord Amulree is chairman, 
has now completed the taking of evidence in the first 
part of its inquiry, which relates to the proposed 
exclusion of motor coaches from the central area of 
London and the restriction in the number of their 
picking-up points in the metropolitan area, and is 
considering its report on these subjects. The second 
part of its inquiry, which it is hoped to open early in 
June, will be concerned with the decisions of the Metro- 
politan Traffic Commissioner in the cases of certain 
short-distance services, such as are commonly known 
as “* and the Minister of Trans- 
port will refer to the Committee individua! appeals 
lodged in such cases by the coach operators con- 
cerned. The attention of the Committee will 
directed particularly to decisions of the Traftic Com- 
missioner involving refusal of licences, curtailment of 
routes, or reduction in operating frequency. We 
understand that this second part of the inquiry will 
differ in essence from the first in that it will deal 
specitically with individual appeals, instead of merely 
using them as illustrations in an investigation of 
general principles. For that reason a different pro- 
cedure will have to be adopted. The hearing will be 
directed primarily to the case as presented to the 
Traffic Commissioner, and new evidence will only be 
admitted at the discretion of the Committee on special 
cause shown. As the appeals will all be in respect of 
1931 licences, no evidence relating to a time after 
December 31st, 1931, will be entertained. Further- 
more, no representations will be entertained which 
are not made at the public hearing. 


The Late Lord Inchcape. 


By the death of the Earl of Inchcape, which 
occurred on his private yacht the “ Rover” on 
Monday last, May 23rd, we have lost one of the fore- 
most Government advisers, administrators, bankers, 
and shipowners of our day. James Lyle Mackay was 
born at Arbroath on September 1 Ith, 1852, and went 
to sea with his father at the early age of six. After 
a short period at school, both in Arbroath and at 
Elgin, he obtained a situation in the office of an 
Arbroath ropemaker and canvas manufacturer. In 
1874 he was sent by Mackinnar, Mackenzie and Co. 
to the Calcutta office. of the British India Steam 
Navigation Company, and he quickly rose in the firm, 
becoming a partner and a manager of the Calcutta 
branch. Later he became managing director and 
chairman of the company. About 1898 his services 
came greatly into demand in connection with Indian 
Government and associated problems, and he served 
on the India Council for close upon fifteen years. 
During the war and after it Lord Inecheape did 
probebly more Government administrative work than 
any other civilian outside the Cabinet. We need only 
refer to his work on the Banking Amalgamation Com- 
mittee and his oe success in disposing for the 
Government of the standard ships built under con- 
tract during the war, the ex-enemy ships, the Mesopo- 
tamia fleet, and certain Australian ships. His re- 
trenchment work on the Geddes National Economy 


suburban services,” 


be 





Committee of 1921-22 and the Indian Retrenchment 
Committee may also be mentioned. As the head of 
the Peninsular and Oriental and British India Steam 
Navigation Companies, he controlled nearly 2} million 
tons of shipping, including some of the most modern 
steamships and liners afloat. Although not an engi- 
neer by training, he nevertheless was familiar with 
the details of hull and machinery specifications, and 
took the keenest personal interest in all the new 
developments with which his companies have recently 
been successfully associated. 


The Scrapping of Ships. 


THe Chamber of Shipping recently made repre- 
sentations to the Chancellor of the Exchequer on the 
subject of allowances of income tax for the deprecia- 
tion or the obsolescence of tonnage. It was urged 
that shipowners who scrapped tonnage before it had 
been fully written down should be allowed to charge 
and, if necessary, to carry forward the difference 
between the sum written down and the realised 
break-up value, although the scrapped tonnage was 
not to be immediately replaced. The Shipbuilding 
Employers’ Federation is, we understand, supporting 
the Chamber of Shipping representatives, the view of 
shipbuilders being, it is understood, that, although 
members of the Federation may not be directly 
interested in any scheme for the scrapping of inefficient 
tonnage, which does not result in orders for the 
replacement of such tonnage, they do hold that the 
effect of the granting of the reliefs now being sought 
by the Chamber of Shipping would tend to hasten 
the time when owners would again desire to place 
contracts for new and modern ships. In the placing 
of such contracts it is recognised by the shipbuilders 
that the shipping industry would thus increase its 
own efficiency and would at the same time give 
much-needed employment to shipbuilding and its 
allied industries. 


Empire Trade. 


In the course of a speech made at an Empire Day 
luncheon held in Liverpool on Wednesday last, Sir 
Edwerd Grigg said that he felt that the Empire must 
be built on faith, and on science as the handmaid of 
faith. The population of this country, he pointed ovt, 
had trebled in a hundred years, an increase which had 
only been made possible by the growing imports and 
the development of new Colonial markets. In 1929 
Australia took from us considerably more goods than 
our total trade with America. In 1913 our Empire 
trade was only 36 per cent. of our total, but in 1929 it 
had risen to 46 per cent.+ In that trade lay our 
greatest hope ; hence the importance of the coming 
Ottawa Conference. Apart from the discussion of 
tariffs and commerce on complementary lines, Sir 
Edward went on to say, the Conference must discuss 
the debt burdens, which were sapping courage and 
undermining confidence. Australia, with a debt of 
1100 millions, had to export three times more wheat 
and wool to pay every pound of interest on that debt 
than had been necessary in 1925. The same burden 
rested on all primary producing countries. Prices 
must be dealt with, and he was convinced that 
measures to restore prices to the level of 1928 or 1929 
were possible without serious risk of dangerous 
inflation. We had remitted to France more than 
50 per cent. of her war debt, to Italy 85 per cent., and 
to all foreign allies more than half. The United States 
had remitted 18 per cent. to us, yet as far as he knew 
there had been no step taken to scale down Empire 
war debts proportionately. Ifa lead in all these matters 
was given at Ottawa, then we should, he thought, be 
successful at conferences like Geneva and Lausanne 
later on 


Mechanised Vehicles in the Army. 


DURING recent years it has been the practice of the 
Mechanical Warfare Experimental Department at 
Aldershot to send out each year to the hills of North 
Wales a convoy of new and experimental machines 
for hill-climbing and general performance tests. 
During the past few days this year’s convoy travelled 
to the area to the west of Llangollen, and hill-climbing 
tests were made up Allt-y-bady, a hill 1800 yards in 
length, with an average gradient of | in 6-75 and a 
maximum gradient of | in 3, and up the Old Horse- 
shoe Pass, which has a mean gradient of | in 7:3, a 
maximum gradient of | in 5-5, and a length of 1700 
yards. The vehicles engaged were fifteen in number, 
and included a Karrier 3-ton six-wheeler lorry, an 
Albion 3-ton six-wheeler, a Thornycroft 3-ton six- 
wheeler, an A.E.C. 3-ton six-wheeler, a Hardy 
3-ton four-wheel drive, a Commer Raider 30-cwt. 
four-wheeler, a Crossley six-wheeled three-man 
armoured car, an- Austin 10 H.P. four-seater, an 
Austin 7 H.P. two-seater of standard service type, a 
standard service type light tank with Meadows 
engine, a light tank with an experimental engine, a 
Carden-Loyd machine gun carrier with an experi- 
mental engine, a Carden-Loyd machine gun carrier of 
the standard service type, a Leyland Bull Terrier 6-ton 
six-wheeler, and a Leyland Hippo 12-ton six-wheeler. 
The tests carried out gave proof, we understand, 
of the great improvement made in the past three 
years in British commercial vehicles, which has 
been greatly helped by the work of the Mechanical 
Warfare Establishment and the Army authorities 





generally. Noteworthy features of this year’s trials 
were the greater silence of the gear-boxes, the better 
cooling of engines, good restarting on steep gradients, 
and the general excellent performances of the various 
vehicles which took part in the tests. On Wednesday 
last the convoy returned to Aldershot. It was under 
the command of Mejor W. F. Morrogh, of the Mecha 

nical Warfare Experimental Establishment. 


Test of Lorries in the Desert. 


THE reports that have been presented with regard 
to the behaviour of the motor convoy which recently 
completed a journey from Cairo to Juba, in the 
Southern Soudan, and back, show that the under- 
taking was very successful. The convoy consisted 
of a Crossley six-wheeled 30-cwt. lorry, a Commer 
four-wheeled 30-cwt. lorry, a Morris-Commercial 
15-cwt. van, and a 9 H.P. Riley car, and it was com- 
manded by Captain Paris. Leaving Cairo on January 
18th, the total distance to Juba and back, 5600 miles, 
was covered by April !6th. Throughout the trial 
none of the vehicles developed major defects, and 
they all arrived back shod with the original tires 
fitted before the journey was begun. The journey 
was undertaken with the object of discovering whether 
ordinary vehicles other than those used purely for 
fighting purposes were being developed along the 
right lines. The vehicles used were of a kind that 
would be available in large numbers on mobilisation, 
and it was required to know whether they could 
stand up to the hard usage in undeveloped country 
under varying climatic conditions which they would 
experience when in service with the Army. The 
results achieved, it is stated, have exceeded expecta- 
tion, and have proved that modern British vehicles 
of the types specified and developed by the Wa: 
Department are capable of operating under any con- 
ditions likely to be found in the Empire. The test 
has established the fact that the cardinal necessities 
for a cross-country vehicle are high power-weight retio, 
large low-pressure tires, adequate and well-spaced gear 
~~ a properly designed cooling system. 


The Science Museum Anniversary. 


Tus year marks the seventy-fifth anniversary of 
the opening of the old South Kensington Museu, 
and arrangements am being made in the Science 
Museum, which contains many of the original objects 
assembled in 1857, to bring together a comparative 
exhibition for the purpose of illustrating the develop- 
ment in inventions which has taken place during the 
period under review. The preparatory work of 
clearing the entrance hall and Gallery I. for the new 
exhibition was begun this week, and it is expected 
that the anniversary collection will be opened on 
July 2nd. The anniversary exhibits have been 
selected to illustrate the terminal points in a few 
branches of science which, during the “’fifties and 
‘sixties, were in a primitive stage of development. 
Thus a model of an omnibus of 1850 or thereabouts 
and locomotive models of the following decade wiil 
be placed alongside a model of a recent London 
omnibus and one of the latest L.M.S. locomotives. 
Many sections of the permanent collection are being 
rearranged and re-labelled for the anniversary cele- 
bration, and a special collection of colours and 
fabrics illustrating the range of colours now available 
for dyeing are to be displayed. The part taken by the 
Royal Commissioners of the Exhibition of 1851 in 
founding the Museum and fostering it since that time 
is to be illustrated by a series of water colours and 
plans which will depict the Great Exhibition in Hyde 
Park and show the development of the South Side of 
the Park into the Museum and College area of South 
Kensington. 


The Institute of Physics. 


In opening the new reading rooms at the Institute 
of Physics on May 24th, Lord Rutherford, the 
President, explained that they were provided to give 
greater opportunities to the members of the Institute 
and its participating societies. Members could meet 
each other there for the purpose of discussing the 
problems of physics. Also, through the co-operation 
of the Physical and Optical Societies and the other 
participating societies, a large number of books and 
periodicals had been provided. The = intention 
was to gather together a small Jibrary of text-books 
and reference books, and the nucleus of such a library 
already exists. The President expressed the Institu 
tute’s high appreciation of the generosity of the Roye! 
Commissioners for the Exhibition of 1851 in allocating 
some of their rooms to the Institute. At the annua! 
general meeting of the Institute held immediatel) 
afterwards, Lord Rutherford, in the course of his 
remarks, said that remarkable progress hed been made 
in the short time since the foundation of the Institute. 
It was founded in order to urge the importance ot 
physics, not only as an academic subject, but as a 
profession of value to the outside world, and there 
had been a rapidly growing recognition of its import- 
ance. Lord Rutherford considered that the Institute 
could justly claim some of the credit for the growing 
recognition of the value of applied physics, and he 
urged physicists of every type to regard it as a duty 
to join the Institute, and so help on the recognition 
throughout the British Empire of the importance 
of the profession that it represents. 
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ERECTION OF THE BENUE BRIDGE IN NIGERIA 
SIR WILLIAM ARROL AND CO., LTD., GLASGOW, CONTRACTORS 


(Por description see opposite page.) 











Fic. 1--ONE OF THE 180FT. 








FiG. 2—ERECTION OF No. 4 SPAN-—JULY STH, 1931 
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built, it has a length between abutments of 2584ft., 


: and consists in all of thirteen spans, three of which are | 
The Benue Bridge on Nigeria. 240ft. in length between bearings and the rest 180ft. | 


No. I From the drawing, Fig. 3, the arrangement of the | 
dad a spans, together with the peculiar formation of the | 


river bed as revealed by the borings, can be seen. 
The three 240ft. through spans, it will be observed, 
are situated immediately over the sand-filled chasm. 
For the purposes of navigation they have a clearance 
bank of the river Benue—a very considerable tributary | of 40ft. above the normal flood level of the river. 
of the Niger. The arrival of the railhead increased | The ten shorter spans are distributed, five on each 


In 1923, the railway which connects the inland 
districts of the Colony of Nigeria with Port Harcourt on 
the coast was carried northwards, as far as the southern 


this work began to arrive from England in February, 
1928. Plant for generating electric power was in- 
stalled later. Electricity was adopted for lighting 
the European encampment, and for operating a 
number of derrick cranes and air compressors em- 
ployed in the erection of the bridge. By June the 
work was so far advanced that operations could be 
begun upon the driving of piles to support the tem- 
porary stages which were built around each pier. 
These stages were connected with the shore by jetties, 
the piles for supporting which were driven at the same 
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Fic. 3 ELEVATION OF BENVUE BRIDGE AND LEVELS REACHED BY BORINGS 


the already growing importance of the town of | side of the longer spans in the centre and are of the 
Makurdi, which was now connected by rail with the | deck type, 180ft. long. The appearance of the com- 
pleted bridge is thus symmetrical and pleasing. The 
structure carries a single 3ft. 6in. gauge railway 
track suitable for axle loads up to 18 tons, and a road- 


sea. At the same time the southward extension of 
the line from Kaduna, a town lying some 200 miles 
further inland and already connected by rail with the 
coast at Lagos, reached the northern bank of the 


time. A little later work upon the foundations of the 
abutments was begun. 


SINKING OF THE CAISSONS. 


All the piers, with the sole exception of No. 1, 





Benue. For reasons of economy, however, it was 

decided at that time not to proceed at once with the 

erection of a projected road and rail bridge across the 

river, but to connect the two railheads temporarily 

by atrain-ferry service. During the following years it 

became apparent, however, that the operation of the 

ferry service was likely to suffer interference in the near 

future by the encroachment of sandbanks deposited by 

the river at each season of flood and annually approach- 

ing the course of the ferry. Although at periods of 

normal flow little trouble was to be anticipated as a 

result, at certain seasons of the year the river runs 

low, and it seemed probable that at such times the | 
interference with the ferry service might become | 
sufficiently serious to put it out of action. Con- | 
sequently in 1927 the decision was taken to proceed | 
with the erection of the bridge, the contract for | 
which was awarded to Sir William Arrol and Co., 

Ltd., im December of that year. Last Tuesday, | 
May 24th, the new structure was officially declared | 
open for traffic by Sir Donald Cameron, Governor of | 
Nigeria, assisted by Lady Cameron. In the following | 
articles we give a description of the bridge and the | 
method by which it was constructed. 





The site for the new bridge had been selected before 
the railheads of the two lines from the north and 
south respectively had reached the banks of the 
river. At the spot chosen the Benue, elsewhere over 
a mile in width, narrows down and passes through a 
channel barely half a mile broad, known as the 
Munshi Narrows. In preparation for the erection of 
the bridge, which it was realised as far back as 1913 
would certainly be built at this place, examinations 
of the state of the river bed and of the flow of water in 
the river had been made almost continuously since 
1914, except for the war period. In general, borings 
indicated that the bed consisted of a formation of 
sandstone rock overlain by a layer of sand of no great 
depth. But near the middle of the channel there was | way with a total width between kerbs of 18ft. to 
found a chasm in the rock nearly 700ft. wide, filled | take a double line of vehicular traffic. 
with sand. Borings were put down near the middle , 
of this chasm, to a depth of about 200ft. without PRELIMINARY WORK. 
encountering the rock. The presence of the chasm, The first work to be undertaken at the site was the 
together with the fact that a fairway had to be pro- | construction of suitable bungalows, mess, and recrea- 
vided for purposes of navigation, influenced to a con- | tion rooms for the European foremen and staff, and 
siderable extent the final design of the bridge. As! the erection of stores and workshops. Material for 











FiG. 4—PARTIALLY ERECTED CAISSON FOR PIER No. 7 


reckoning from the south bank, were founded upon 
caissons of box form, similar to that illustrated in 
Fig. 4, which shows one in course of erection in the 
maker’s works. For the majority of the piers the 
dimensions of the caissons were 44ft. by 22ft. by a 
depth of 21ft. On site they were built up and riveted 
on 12in. by 12in. baulks supported on the pier 
stagings, the operation being performed as a rule at 
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the low river season. When its erection was com- | 


from lft. 4in. to 3ft. The concrete hearting was | 


being erected. A photograph taken in August, 1930, 


pleted each caisson was lowered into the water by the | deposited as the external blockwork was built up.| from the south bank and reproduced in Fig. 8, 


use of four hydraulic rams and lowering links, suffi- 
cient concrete being deposited within it to sink it to 
sand or rock level. Subsequently, it was sunk still 
further under compressed air to the desired founda- 
tion depth, which was in the majority of cases 5ft. 
below the rock surface level. On the south there 
was little or no sand overlying the rock, but on the 
north a layer about 20ft. deep had to be disposed of 
before excavation of the rock could be begun. The 
working conditions within the caissons while they 
were being sunk were decidedly unpleasant. The 
humidity of the air was 100 per cent., the tempera- 
ture of the working chamber was over 90 deg. Fah., 


A 


Where practicable temporary strakes, well strutted 


| with 12in. by 12in. timbers, were erected on the tops 


of the caissons, and around their perimeters to a 

height of about 16ft., so that as the river fell from flood | 
level the water within the area of the cofferdam 

so formed could be pumped out and block laying could | 
be started without loss of time. The pre-cast blocks 
were cast in moulds consisting of steel sides and timber 
bottoms, and were stacked for a period of at least 
six weeks before being set in place. At the top of each 
pier, when it had reached the required level, a grillage 
composed of six B.S. beams, 20in. by 7}in. by 89 Ib., | 
was set in concrete of a rather richer mixture than 
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and that of the man-lock sometimes reached 120 deg. 
Fah., and seldom fell below 110 deg. Fah. The work 
was carried out by natives working in three shifts of 
eight hours’ duration under the supervision of 
European foremen. When the sinking of the caissons 
was completed, the working chambers were filled with 
mass concrete while still under air pressure, and the 
conditions of working became exceedingly trying as 
the level of the concrete rose nearer to the roof. 

Piers Nos. 5 and 8, each of which has to take part 
of the weight of one of the 240ft. through spans, 
besides that of a 180ft. span, are supported upon 
caissons of larger dimensions, their size being 58ft. 
by 30ft. by a depth of 24ft. In general, these caissons 
were sunk in a manner similar to that employed for 
the smaller ones. Owing to the fact that No. 8 was 
sunk during the high flood season of the river, how- 
ever, a higher air pressure was required, reaching a 
maximum of 29 lb. per square inch. 

Piers Nos. 6 and 7 have to take the weight of 
the 240ft. spans, and are, moreover, founded on sand. 
Consequently, the caissons are considerably larger 
than any of the others, being 68ft. by 40ft. by 60ft. 
deep. Both were sunk by open grabbing and founded 
on sand at a depth approximately 80ft. below the 
river The steel work of each was erected on 
12in. by 12in. baulks supported on the staging in 
a manner similar to that adopted for the smaller 
caissons, and when about half of it had been placed 
in position, and the half-erected caisson weighed 
about 200 tons, the structure was lowered by the use 
of the hydraulic rams and lowering links into the 
water. Thereafter the erection of the remaining 
strakes and the deposition of mass concrete between 
the outer and inner skin plates was carried on simul- 
taneously. The placing of the concrete was carefully 
regulated to preserve the stability of the structure 
and prevent the occurrence of any tilt from the vertical 
which might be brought about by irregularities 
in the resistance offered by the sand on the river bed. 
Two wells, each 16ft. by 16ft., were left open to 
allow grabbing of the sand to be carried on. On the 
completion of the concreting to the top of the caisson 
the setting of concrete blocks in courses 3ft. deep 
was begun to form the facing of the pier. This work 
was carried on simultaneously with the grabbing | 
operations. In the early stages of the work of sinking 
these two caissons many tons of rubble were deposited | 
around them and around the piles of the temporary 
staging to prevent undue scouring away of the sand. 
When each of these caissons had been sunk to the desired 
level, a sealing layer of concrete was deposited through 
water in each well, the remaining water was pumped 
out, and the concreting finished in the dry. Together 
with the imposed blockwork each structure forming 
one of these central piers had a total height of 
155ft. 8in. and a weight of about 17,000 tons. 


bed. 


THe PIEeRs. 
Each pier is formed of a mass concrete hearting 
faced with pre-cast concrete blocks ranging in depth 


FiG. 5—CONSTRUCTIONAL DETAILS OF 180FT. SPANS 


that used elsewhere, to form a support for each 


bearing. 


ERECTION OF 180FT. SPANS. 


The construction of the 180ft. spans can be seen 
from the drawing, Fig. 5. On page 574 we reproduce 
a photograph of one of these spans temporarily 
erected with fitting bolts in the makers’ works. 
The erection of the first of these spans on the south 
bank was carried out by the use of trestle supports 
under each girder joint at 30ft. centres. The use 
of trestles for the first span was made necessary 
by the fact that the existing railway track running 
into Makurdi station follows the bank of the 
river at this point, and use of a temporary erection 


shows the erection girder in position beneath th: 
almost completed second 180ft. span. The next 
pier is nearly ready to take the third 180ft. span 
The method of erecting the main spans on the service 
girders is demonstrated very clearly by the phot: 
graph reproduced on page 574, which was taken near! 
a year later. A 10-ton derrick crane was erecte:! 
on a travelling portal structure with bogies at 22ft 


| centres which straddled the main span and ran on 


the top booms of the erection girders. On the com 


| pletion of the erection of a span the travelling cram 


was run over the next pier and partially supported 
by a framed trestle while riveting of the span 


_20-2%2" 
























































was completed. The blocking between the main 
span and the erection girders was then removed and 
two specially braced pontoons were staged to a 
suitable height and lashed under the erection span, 
which was then raised off the trestles by pumping 
out a quantity of water ballast from the pontoons 
The erection girders could then be towed out and 
brought into position for the erection of the next span. 
Fig. 6 shows the erection span supported on the 
pontoons being towed into position. The operation 
required considerable care, particularly when flood 
water was flowing strongly, owing to the conflicting 
currents around the piers. Progress in the erection 
of the 180ft. spans is shown by the photograph- 
reproduced on page 586. 
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FIG. 6—-MANOEUVRING ERECTION SPAN INTO POSITION 


girder would have left insufficient clearance for the 
trains and closed the line to traffic. The final stages 
in the erection of this girder are shown by Fig. 7 
on page 586. The illustration also shows work pro- 
ceeding on the foundations of the piers, and the 


temporary staging of the jetties stretching out into | 


the river. 

For the remaining spans two erection spans were 
built, one for use on each bank. Each consisted of 
two braced girders 164ft. long, spaced 22ft. apart. 
The spacing was governed by the width of the 240ft. 
through spans for the erection of which the erection 
girders were used when the work on the 180ft. spans 
was finished. When in position between two piers 
these erection girders were supported at their ends 
on the piled stagings surrounding the piers. An 
additional piled trestle was placed under the centre 
to prevent undue deflection while the main span was 


’ 


The cross girders, stringers, and troughing on top 
of the main girders were erected by means of winches 
and hand cranes which followed up the main erection 
work. These machines can be seen in some of the 
photographs reproduced with this article. The cross 
girders were spaced at L5ft. centres and were bolted 
|down on packings of varying thicknesses arranged 


to allow for the camber of the main booms. They 
were calculated to give a level line on the troughing 
| and rails after the full dead load had been taken up. 
When the deck steel work was sufficiently advanced 
| the laying of the rails and guard angles was started. 
| The rails are 80 lb. B.S.F.B., laid to 3ft. 6in. gauge. 
|and bolted down to the troughing at 2ft. 6in. longi- 
| tudinal distances by four fin. bolts. These bolts 
are held up and prevented from turning by keeper 
| plates bolted under the troughing. Thus, the rails 
can be taken up at any future time for replacement. 
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Various thicknesses of packing were placed under 


the rails and angles to take up any small irregularities | 


in the levels of the troughs. In this way unequal 
bedding down of the rails under load was avoided 
as far as possible. 
was such that packings as fine as */,,in. were required 
for this work. The final operation in the building 


The accuracy found necessary | 


of the spans was the placing of concrete to form the | 


roadway which was brought up flush with the guard 
angles and laid with a slight slope down to the curbs, 
in which drip pipes through the deck were inserted 
at intervals for drainage. 

(To be continued.) 








The Survival of the Paddle Steamer. 


By G. W. TRIPP, F.C.G.I., 


M.I. Mech. E., M. Inst. C.E. 


In these somewhat utilitarian days, when engi- 
neering masterpieces are ruthlessly destroyed in the | 


interests of so-called progress, when such a celebrated 
fabric as Rennie’s bridge over the Thames stands 
tragically condemned to extinction, when soulless 
commissioners would render the Stephenson loco- 
motive as obsolete to future generations as the stage 
coach is to the present one, no apology is needed for 
introducing a subject that must be of interest to all 


| steamer. 


| decided to build a new vessel, speculation was rife as 
to the type likely to be adopted, until the announce- 
ment was made that she was to be a modern paddle 
“Jeanie Deans”’—Fig. 1—was put on 
service last year and has already proved popular with 
a somewhat fastidious public. 

As she has not been described in these pages a few 
particulars may not be out of place. She was built 
and engined by the Fairfield Shipbuilding and Engi- 
neering Company and has the distinction of being the 
first steamer in the Clyde fleet to be propelled by 
inclined triple-expansion engines, which have 
cylinders, in line, of 26in., 4l}in., and 60in. diameter 
respectively, with a stroke of 60in. The paddle 
wheels are rather smaller than those of the older boats, 
as they measure 1] 6ft. 8in. over the floats, but the speed 
of rotation is higher, being 58 revolutions per minute. 
Steam is supplied by one double-ended boiler working 


| at a pressure of 180 lb. per square inch, under the 


closed stokehold system of forced draught. Her speed 
on trials was 18-5 knots, with an indicated horse- 
power of 2300 at 58 revolutions per minute. Her 
leading dimensions are as follows :—Length between 
perpendiculars, 250ft.; beam, 30ft.; and depth, 9ft. 
Her tonnage is 635 gross and 259 net registered. She 
can carry 1715 passengers on a No. 5 and 1022 on a 
No. 3 certificate. 

“Jeanie Deans ”’ is the first vessel of the fleet to 
have a promenade deck extending from the bows 








also boats which ply between Southampton and Cowes 
operated by the company with the high sounding 
title of the Southampton, Isle of Wight and South of 
England Royal Mail Steam Packet Company. 

It is of particular interest to mention that prac 
tically the whole of the Southern Railway fleet has 
been replaced since the Great War and entirely by 
paddle boats. “‘ Shanklin,’’ the first post-war addition, 
which appeared in 1924, was generally similar to the 
later boats built for the Portsmouth station, and when 
“*Merstone ” and “ Portsdown "’—Fig. 2—joined the 
fleet in 1928 it appeared as if a standard type had been 
determined. They are serviceable craft, constructed 
by the Caledon Shipbuilding and Engineering Com- 
pany, of 360 tons gross register, and driven by inclined 
compound engines, with cylinders 27in. and 5lin. 
respectively, and a stroke of 54in. The paddle wheels 
rotated by these engines have a diameter over floats 
of 14ft. 3in.—or I1ft. 7in. through float pin centres— 
and make 47 to 48 revolutions per minute. These 
steamers are about 190ft. long and have a beam of 
25- lft. and depth of 9-7ft. 

The chief drawback from the passengers’ point of 
view lies in the fact that frequently in the summer 
time the whole of the main deck forward of the high 
deck is given over to trucks of luggage, milk cans, 
baggage, and the like. 

The two latest additions to the fleet show a marked 
advance on any of their predecessors. For the first 
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engineers, maintaining, as it does, a link with the 
carliest days of steam navigation—the paddle steamer. 

In 1901, when the first passenger turbine steamer, 
the graceful little “‘ King Edward,” proved eminently 
successful on the Clyde, over whose waters the fast 
paddle boat had held undisputed sway since the days 
of “Comet,” it appeared as if the death knell of the 
older craft had been definitely sounded. Yet when 
over @ quarter of a century had lapsed the number of 
passenger paddle steamers was easily in excess of the 
turbine, and at the present day there are fourteen 
paddle steamers operated in connection with the rail 
ways to five turbines—including the one now building 
—while of privately owned vessels the ratio is two 
to one in favour of the older type. 

Admittedly this is negative evidence, which might 
merely suggest a lingering death, but on the positive 
side there is the fact that new tonnage of paddle 
steamers has continued to be added. When England 
declared war on Germany the North British Railway 
was expecting delivery from Inglis of a new paddle 
steamer, but “‘ Fair Maid’ was destined never to 
carry holiday makers, for she succumbed to a German 
mine, and no new steamer took her place. 

The London and North-Eastern Railway, as 
successors to the North British, realised that new 
tonnage was essential, for several of their Clyde boats 
were already veterans, propelled by single-cylinder 
inclined engines of about 52in. cylinders by 72in. 
stroke, rotating the I17ft. 4in. paddle wheels at 
49 revolutions per minute. When it was definitely 
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almost to the stern, although it might be mentioned 
in strict accuracy that ““ Waverley ” had hers extended 
after her post war reconditioning. The main deck 
affords excellent shelter for bad weather, as the fore 
cabin is fitted with large glass windows, which 
enable unimpaired views to be obtained. Behind the 
engine-room is a comfortable first-class lounge, as well 
as the cosy tea-room, which is apparently regarded as 
an essential feature of the Clyde passenger steamer. 
Dining saloons are provided on the lower deck. 

With a single pole mast and two short funnels 
painted in the distinctive colouring adopted by the 
old North British Railway—red with black band at 
the top, separated from one another by a narrow white 
band—this vessel is easily identified, particularly as 
each of her sisters has but one funnel. 

Those who recall the very short piers on the Firth 
of Clyde, which gave an indication of the deep water 
to be found near the shore, may be surprised at the 
survival of the paddle boat in this area. Actually, 
however, Craigendoran, the headquarters of this fleet, 
is situated on a sandy shore on the north bank of the 
river, where at low tide there is very little spare 
water, and occasional visits of turbine steamers have 
not been made without anxiety. 

Other well-known services that have been main- 
tained by paddle steamers are those between the main- 
land and the Isle of Wight, the bulk of passengers 
being carried by the railway vessels between Ports- 
mouth and Ryde, supplemented by those sailing 
between Lymington and Yarmouth, but there are 
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“CRESTED EAGLE" 


time a long promenade deck extending up to the bows 
has been provided, and the bugbear of the luggage 
has been removed, for the trucks are now slung and 
lowered through two hatches on to the main deck 
and the passenger has an unimpaired view aheacl. 
But although provision has been made for the 
efficient handling and stowing of luggage, these boats 
have also been built with excursion work in view, 
and “ Southsea ’’—Fig. 3—and “ Whippingham ”’ 
are frequently seen in the Solent with a full comple 
ment of passengers bound for Southampton to visit 
the docks and to be conducted round one of the North 
Atlantic liners. The Southern Railway claims that 
these two are the largest and most luxurious excur- 
sion steamers on the south coast, a claim which 
certainly can be allowed, for their most formidable 
rival, P. and A. Campbell’s ‘“ Devonia,”’ though a 
faster craft, is neither as large nor as well equipped. 
Both boats were engined and built by the Fairfield 
Shipbuilding Company, Glasgow, and embody the 
unusual feature for paddle boats of a cruiser stern. 
They have a gross tonnage of 825, and their main 
dimensions are :—Length, 244ft.; beam, 30> Ift.; 
depth, 10-5ft. Their paddle wheels, which have a 
diameter over the floats of 16ft. lin., or 13ft. through 
float pins, pitch circle diameter, are rotated at 
51-5 to 52-5 revolutions per minute by inclined com- 
pound engines, having cylinders of 30-5in. and 59in. 
diameter respectively, and a stroke of 54in., and 
impart to the vessels a speed of 16 knots. Each boat 
can carry 1350 passengers, for whom there is a 
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spacious first-class saloon in polished oak on the 
main deck, and good second-class accommodation. 
There is also a large smoke-room and bar in the 
centre of the promenade deck. 

Before leaving the Isle of Wight services, it should 
be mentioned that the Southampton company has 


added one paddle steamer, “ Princess Elizabeth,” | 


to its fleet since the war, but its latest venture, 
‘“* Medina,”’ is a twin-screw boat, driven by Gardiner 
paraffin engines—an interesting packet—but falling 
outside the scope of the present article. 

Perhaps the clearest indication of the survival of 
the paddle steamer is to be found in London itself, 
and on the broad waters of the Thames estuary, where 
for pleasure sailings this type of boat has more than 
maintained its position. In 1906 the General Steam 
Navigation Company built the first turbine steamer 
for the Thames, “‘ Kingfisher,” a vessel that was fully 
described in THE ENGINEER at the time. Her per- 
formance on service did not justify the faith that had 
been put in her, for her mancuvring qualities were 
inferior to those of her paddle sisters, and after a 
few seasons she was sold to Greek owners, and as 
“Venezia ’’ has had quite a long career. She was 


and is equipped with a streamlined rudder, and also a 
| bow rudder, both controlled by steam steering gear, 
| operated from the navigating bridge. A double set 
of navigating lamps has been provided for steaming 
astern as well as ahead. There are four decks— 
lower, main, promenade, and sun—and nine water- 
tight bulkheads, the main deck being the bulkhead 
deck. Beneath the sun deck part of the promenade 
deck is made into a spacious shelter deck with teak- 
framed windows, which afford an unobstructed view. 
Steam is raised in two single-ended cylindrical boilers 
of the return tube type, burning oil fuel, on the closed 
stokehold system of forced draught. The engines are 
| triple-expansion, arranged diagonally, the cylinders 

having diameters of 28}in., 44in., and 68in. respec- 

tively, with a stroke of 60in. The paddle -wheels, 
which have a diameter of 18ft. 9in., rotate at a speed 
of 55 revolutions per minute. The smaller dimensions 
of engines and paddle wheels compared with those of 

“Crested Eagle ” are accounted for by the fact that 
the working pressure of the boilers is 200 Ib. per 

square inch, or 20 1b. higher than that used in the 

older boat. 

On the main decks a@re two large dining saloons, 
extending the full width of 
the ship, and fitted with 
square windows of liberal 
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succeeded by the very well-known “‘ Golden Eagle ” 
in 1909, and the ascendancy of the paddle boat was 
re-established. Then came the Great War, during 
which this boat and her older sister “‘ Eagle” did 
excellent work as troop transports. In 1924 it was 
decided to build a new boat for the next season’s 
traffic, but the problem was rendered more difficult 
by the fact that it was intended to use the Old Swan 
Pier as the London starting point, which necessitated 
sailing under London Bridge, no easy a matter for a 
boat of over 1000 tons. Apart from the difficulties of 
construction, the zsthetic side suffered, for it resulted 
in a telescopic funnel which looks out of proportion, 
as does the light and short pole mast, which is hinged 
for lowering ; altogether a craft not to compare with 
““ Golden Eagle ’’ for good looks. 

‘“‘ Crested Eagle ’—Fig. 4—is, however, interesting 
in many ways. She was the largest excursion steamer 
that had been constructed for these services, being 
1110 tons gross register. Her main dimensions are :— 
Length, 299-7ft.; beam, 34-6ft.; depth, 11-1lft. 
She was built by J. Samuel White and Co., Cowes, 
and is registered for 1797 passengers. Her inclined 
triple-expansion engines, with cylinders 30in., 46in., 
and 69}in. diameter respectively and a stroke of 66in., 
drive her 19ft. 6in. diameter paddle wheels at 55 
revolutions per minute, imparting to the vessel a 
speed of 184 knots. She is the first boat of her class 
to have oil-fired boilers, a fact which stood her in 
good stead during the coal strike. Another innovation 
is the position of the main dining saloon, which is on 
the main deck, and in the bows, with large glass 
windows, so that passengers can dine in comfort 
without losing the interest of the surroundings. The 
saloons generally show a marked advance on those of 
her predecessors. 

Considering the period of depression through which 
this country has been passing, as well as the increased 
competition of the motor coach, the fact that the 
General Steam Navigation Company decided last 
year to build another boat for the Thames excursion 
traffic is evidence of faith in the future that is 
encouraging to: notice. Before deciding that the 
new vessel should be propelled by steam and paddles, 
every other form of power and drive was explored, 
but in view of the larger deck space available, the 
greater ease of navigation and manoeuvring in the 
river, and finally the lighter draught of the paddle 
steamer—an important point in the shoal water of 
the Thames estuary—the final decision was made in 
favour of the older type. 

“Royal Eagle’ was built by Messrs. Cammell 
Laird, of Birkenhead, and was launched on February 
24th of this year, and it is admitted that she is 
the most luxurious vessel built for Londoners, of 
whom she can accommodate some 2000. She is over 
289ft. long and has an extreme breadth of 68ft. 10in., 
but her draught is only 7ft. Her gross tonnage is 
approximately 1560. 
stem, cruiser stern, two pole masts, and one funnel, 


She is built with a straight | 


dimensions. On the lower 
deck will be found smoke 
room, bar, and auxiliary 
dining saloons. Among the 
novelties incorporated in this 
vessel may be noted a soda 
fountain, and oil cooking, thus 
substantiating the claim that 
this is the first Thames plea- 
sure steamer on which oil is 
used throughout. 

No review of the develop- 
ment of the paddle steamer in 
recent years would be com- 
plete without an allusion to 
the part played by the New 
Medway Steam Packet Com- 
pany, @& company whose 
activities have increased con- 
siderably in recent years. 
During the war the Admiralty 
found thatthe shallow- 
draught excursion steamer 
was admirably suited to the strenuous work of 
mine sweeping, and although many summer favourites 
were pressed into this service, the number avail- 
able was insufficient, with the result that in 1916 
additional paddle craft was specially constructed for 
mine sweeping duties. After the Armistice and subse- 
quent clearing of the seas, they were no longer required 

for naval work, and the Medway Company acquired 
H.M.S. “ Atherstone’ and set to work to convert 
her into a pleasure steamer, undertaking the recon- 
struction in their own yard. As “ Queen of Kent” 
she instituted a service between Chatham and Calais, 
with calls at Southend and Margate, a sailing which 
soon became very popular, so much so that her owners 
decided to purchase another, and in 1928 “ Queen of 
| Thanet "—Fig. 5—(ex H.M.S. “ Melton”) joined 
| her sister at Chatham. 

Both vessels are generally similar in appearance, 
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Extensions at the Hackney Power 
Station. 


REcENT extensions at the Millfields-road station 
of the Metropolitan Borough of Hackney Electricity 
Department have practically doubled the plant capa 
city. Serving as a selected station for the South-East 
England scheme, the estimated units generated for 
1932-33 will be 51,000,000, with a maximum load of 
31,000 kW, whilst during 1933-34 it is expected that 
74,500,000 units will be generated, with a maximum 
load of 51,000 kW. The Hackney electricity under 
taking has long been one of the most progressive, and 
it is evident that it is to play an important part in 
future developments. During 1930-31 the number of 
units sold was practically double the quantity con- 
sumed during 1923-24, whilst whereas in 1923 the 
number of 30 watt lamps connected was 800,000, last 
year there were nearly 1,600,000. Since 1927 the 
consumers have been doubled, and the increase last 
year over the previous year was more than the total 
number in 1922. The recent extensions were carried 
out to the requirements, and under the supervision 
of the Hackney Borough Electrical Engineer, Mr. 
L. L. Robinson, and the three main contractors 
were Simon-Carves, Ltd., of Cheadle Heath, near 
Manchester; C. A. Parsons and Co., Ltd., of New- 
castle-on-Tyne ; and A. Reyrolle and Co., of Hebburn- 
on-Tyne. Simon-Carves were responsible for the 
whole of the new boiler equipment, including the coal- 
handling and stocking plant, boiler-house foundations, 
buildings, boilers, superheaters, economisers, air 
heaters, stokers, draught plant, soot blowers, piping, 
valves, fittings and instruments embodying auto- 
matic boiler control. 


COAL-HANDLING AND Strockine PLanrt. 


A steel tower erected adjacent to the wharf carries 
the overhead ash bunker and transporter for handling 
the coal and ashes. An open web girder bridge con- 
nects the top of the tower with a superstructure over 
the bunkers in the boiler-house and extends as a 
cantilever over the river, to enable the transporter 
carried by it to serve two 100-ton barges arranged 
side by side at the wharf. The telpher tracks are in 
duplicate and each transporter machine is capable of 
conveying 50 tons of coal per hour from the barges 
into any of the boiler-house bunkers. The Priestman 
squat type grabs can each deal with 3 tons of coal. 
An Avery totalising weighing machine is provided in 
each track, where it passes through the supporting 
tower, and each boiler is provided with a travelling coal 
chute equipped with an Avery automatic weighing 
machine designed to weigh 6 cwt. per charge and 
having an aggregate capacity of 20 tons per hour. 
These chutes are electrically driven, and they spread 
the coal evenly in the stoker hoppers. Any boiler 
can be fed from any bunker, an arrangement which 
is expected to offer great advantage when different 
grades of coal are stocked in different bunkers, as 





| 





FIG. 1—GENERAL VIEW OF STATION AND COAL HANDLING PLANT 


with two masts, two funnels, set well apart, cruiser | 


| stern and two decks, both being equipped with wire- 
less. They were built by the Ailsa Shipbuilding Com- 
pany, Troon. The leading dimensions of “‘ Queen 
of Kent” are:—Length, 235-2ft.; breadth, 29- lft.; 
depth, 9-2ft.; and tonnage, 798 gross. The com- 
pound diagonal engines have cylinders 26}in. and 52in. 
| diameter and a stroke of 54in., and drive paddle 
| wheels of 14ft. diameter at 57 revolutions per minute, 
thereby giving a speed of 16 knots. Recently both 
| steamers have been converted to burn oil fuel. 
Altogether there still seems to be a good deal of 
| useful work in store for the paddle steamer. 





at times of peak load it will be possible to feed high 
grade coal into any boiler. 
There are three bunkers with an aggregate capacity 
of 2000 tons, erected over the central bay of the boiler- 
house. The hoppered bottoms, which are lined with 
hard blue Staffordshire tiles, are fitted with twelve 
coal valves, arranged to serve three additional boilers 
as well as the three new boilers which have just been 
installed. As shown in Fig. 1, the two transporter 
tracks are extended over the roofs of the turbine-house 
and switchgear annex across the stockyard and a 
tower similar to that at the wharfside of the station 
supports them. The stockyard is served by a Sauer- 
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man power drag scraper system for stocking and re- 
claiming, and it is illuminated by floodlighting at 
night. Two ferro-concrete strutted pile head posts 
are built at the corners of the yard nearest the turbine 
room, and are provided with brackets for supporting 
the swinging fair leads through which the operating 
ropes are reeved. 

Similar strutted pile masts have been placed in the 
opposite corners of the stockyard and are provided 
with strong steel bridle cables, connecting each paic 
at the north and-south boundaries. Trolleys carry- 
ing the bucket rope fair leads are mounted on these 
bridle cables, and are connected by separate ropes 
to small hand winches on the eastern boundary of the 
yard, so that the position of the bucket line running 
north and south can be varied east and west, thus 
making every part of the yard accessible to the bucket 
for stocking out and re-claiming. A power plant unit 
in & small winch house on the eastern boundary of 
the stockyard operates the drag scraper bucket in 
either direction, the electrically operated winch being 
of the Sauerman two-drum type. The winch controls 
are housed in a small cabin mounted on a steel tower 
adjacent to the winch house, so that a clear view of 
the stockyard can be obtained, even under maximum 
stock conditions. The bucket is capable of holding 
| cubic yard of coal and the equipment can stock and 
re-claim 50 tons of coal per hour. 


BOILER-HOUSE. 


The new boiler-house is a steel-framed structure 
with brick-filled walls and a flat ferro-concrete roof, 
and is designed to accommodate six boilers with their 
auxiliary plant. The control room, laboratory, staff 
accommodation, store rooms, lavatories, &c., are 
situated in a two-storey annexe on the south side. 
The housing for the transporters above the coal 
storage bunkers—see Fig. 1—is of similar construc- 
tion, but is covered with a glazed and tiled roof. The 
external surface of all the walls is plastered with 
cement and sand, floated to a smooth surface and lined 
off similar to the existing buildings. The new boiler 
plant consists of three Simon-Carves multi-drum units, 
as shown in Figs. 4 and 5, on page 580, with steeply 
inclined bent tubes and with completely water-cooled 
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combustion chambers—Fig. 2. Each unit is designed 
for a normal evaporation of 125,000 lb. per hour, 
from feed entering the economiser at 260 deg. Fah: to 
steam at 400 lb. per square inch gauge, and at a 
temperature of 800 deg. at the superheater outlet ; 
but for a short period the boilers are to be operated 
at 375 lb. per square inch. The maximum continuous 
rating of each unit is 150,000 Ib. per hour. 

Each boiler has a total heating surface of 18,635 
square feet, of which 2513 square feet form radiant beat- 
absorption surface. The contact and convection zone 
is arranged on the tri-drum principle, and is sus- 
pended above a large Simon-Carves combustion 
chamber, the walls, arches, and roof of which are 
formed by a series of tubes covered by patented 
refractory tiles. A large mud drum and series of 
headers and external connections complete the 
system, the pipes for feeding the front wall and stoker 
arch being used to form the furnace sides at the fire 
level, and thus act as anti-slag headers. Large dia- 
meter external downcomers convey water from the 
rear steam drums to the mud drums, where rising 
mains feed the combustion chamber water-cooling 
xystem. Both the front and back arches are water 
cooled, as well as the combustion chamber walls, 
but the refractory clothing of the tubes is designed 
to aid combustion and to eliminate the possibility of 
smoke production. 

The volume of each chamber is such that the heat 
release” is limited to 28,300 and 35,540 B.Th.U. 
per cubic foot per hour on normal and maximum con- 
tinuous ratings respectively, these figures including 
the heat in the preheated air. The boilers and com- 
bustion chambers are entirely steel cased, and the 
makers’ patented system of insulation is claimed to 


three main drums, which were made by Wm. Beard- 
more and Co., Ltd., is formed of two plates but 
jointed, and double riveted, the internal diameter 
being 4ft. 6in. and the overall length 30ft. 6in. in 
each case. The thickness of the plates varies from 
1#jin. to 2in. The mud drums are formed of 20in. 
internal diameter solid cold-drawn tubes, 27ft. 6in. 
long and fin. thick. “‘ Atlas” channel baffle steam 
separators are fitted to each main steam drum. Each 
boiler is equipped with the usual valves and fittings, 
all made by John Hopkinson and Co., Ltd., and is 
provided with a superheater of the combined radiant 
heat and convection type, approximately half the 
total number of elements being intermingled with the 
generating tubes in the front bank of boiler tubes. 


5500 square feet. 

Cast iron high-velocity grilled tube Green econo- 
misers are installed in the uptakes at the rear of 
each boiler, so that the waste gases ascend through 
them on their way to the air heaters and draught 
plant. Each economiser contains 9604 square feet 
of heating surface and is arranged with horizontal 
tubes in two parallel sections with duplicate feed 


of two Tin. feed mains. ‘‘ Usco”’ plate type air heaters 
are situated above the economisers, and each heater 
contains 20,730 square feet of heating surface. The 
air received from a forced draught fan situated on 


induced draught fans made by Musgrave and Co., 
Ltd. The induced draught fan bearings are water- 
cooled and each fan is driven by a variable speed 
‘“Emcol”’’ motor made by Laurence Scott and 
Electromotors, Ltd. The foreed draught fans 
which are driven by 150 horse-power motors, have 
40in. diameter rotors and are arranged for a speed 
variation of 500-870 revolutions per minute, and 
taking 64 and 132 brake horse-power respectively 
at normal and maximum loads, and giving 2}in. to 
3in. water gauge in the stoker wind box. The induced 
draught fans have 46in. diameter rotors and are 
driven by 240 horse-power motors, with a ‘speed 
variation of 550-900 revolutions per minute. They 
produce a suction of from 4in. to Tin. water gauge 


Each superheater has an effective heating surface of | at normal and maximum loads, the corresponding 


power consumption being 85 and 205 horse-power 
respectively. The induced draught fans draw the 
gas through the boilers, economisers, and air heaters 
and discharge it to the chimney through Davidson 
shunt pressure cyclone type grit catchers in the shaft» 
of the chimney. 

Each boiler and economiser is provided with «a 
set of Parry steam soot blowers, and each set is 


connections, so that each unit can be fed from either fed by a special saturated steam connection from the 


boiler steam drum. The pipes for high and low 
pressure steam, boiler feed and general water service, 
&c., are painted in different colours so that they can 
easily be identified and all the joints on the high- 





—<— /o Other Boilers 


Chimney induced Draught 


fan Damper 






























Damper Gearboxes 


Forced Draught 
Fan Damper 


<— /o Boiler No. 17 


© 
g 























(rm Draught Automatic 
+ Gauge r~ Control 
| Indicator 
1 
~ Raise - Lower 
© (9) ©! Ammeters (©) ©) Total Load 
[> for Fans +— Manual 
& Stokers Control 
















































J ——t-— Selector 
€ _ utomatic Switch 
> q © 7 rae es “Automatic - 
| witches & r") /- 
@ ® OY ' fer Fens anual - off 
© © ® & Stokers 
a 
Furnace Pressure bd ° 
\ Controller +e 4 “4 , A 
Boiler vA i. °o. 60 Automatic Master 
f Ors = tenes Controller 
a N+ : for Fans 
r BOILER CONTROL & Stokers MASTER CONTROL 
uel/Air Ratio d Fuel/ Air PANEL PANEL 
Controller Ratio Fan 









r Hand Operated ba 
-J Damper Gear ~ 





Oy 


Boiler Front Manual Control 








Hot Air to is ie am —_ 
Furnace r OP 
/ Steam 
Stecm from Boilers to Receiver Receiver 


bi 





Steam to Turbine 


STOKER SPEED 





STOKER SPEED 


D1 "REGULATOR 


REGULATOR 











- KEY - 
Electric Leads 


Pressure Pipes 


Steam Pressure Pipe 
to Master Controller 














_— 
cI FD. FAN SPEED B 1.0. FAN SPEED 
REGULATOR REGULATOR 


“1 


C 


= 


= 
Steam Pressure to 
ic 


| 
Pipe Conveying Changes of | 
Master Controller | 

| 


@ | 

















“Tee Exowere 


the boiler-house roof passes downward counter- 
current with the hot gases to a duct at the rear of 
the boilers and below the firing floor level, where the 
duct divides into two parts to admit the hot air 
to the stoker sides. An auxiliary secondary air duct 
fixed across the front of each boiler enables hot air 
to be admitted above the grates through ports in the 
ignition arch. 

All the new boilers are equipped with “ L” type 
stokers supplied by the Underfeed Stoker Company, 
each grate being 12ft. 3§in. wide by 18ft. 6in. long, 
and thus giving a total effective heating surface of 
455 square feet. Each stoker is driven by one right 
and one left-hand self-contained driving gear, operated 


first reduction. Twenty-four speeds are obtainable 
by the electrical drive, which can be operated either 
at the stoker motor starter, or in the control room. 
The ashes are delivered continuously into large 
capacity hoppers at the rear of each stoker, which 
normally deliver them to a hydraulic ash sluicing 
channel connected to a large sump under the trans- 
porters between the boiler-house and the river. 
Means are provided for delivering the ashes into 
steel bogie wagons in case of emergency, which 
are hauled along a narrow gauge rail track to 
the ash sump, or to the existing clinker yard, 
by a Fordson tractor. 

The draught plant situated on the flat portion of 





reduce radiation losses to a minimum. tach of the 


the boiler-house roof consists of three forced and three 


by a variable speed electric motor coupled to the | 
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Fic. 3- DIAGRAM OF AUTOMATIC COMBUSTION CONTROL APPARATUS 


pressure are of John Spencer’s patented welded type. 
All the valves were supplied by Hopkinsons. 
The steam piping is arranged for extension of the 
boiler plant, and there will eventually be two 12in 
ring mains. A Crosby thermostatically controlled 
desuperheater is provided to reduce the steam tem- 
perature to 600-650 deg. Fah. It works in conjunction 
with Crosby relay-operated multiple reducing valves 
to adjust the temperature and pressure to suit 
the old plant, and arrangements have also been made 
for the return of the condensate so that the old turbines 
may be operated by the new boiler plant. The feed 
water system consists of two 7in. mains, extending 
from the bled steam feed heaters in the turbine-room 
to the remote end of the boiler-house, and is arranged 
for extension to form two ring mains serving six 
boilers. A system of tanks and piping for soft and 
hard water has been installed, together with a fire 
hydrant service. The tanks are erected on 
structures above the boiler-house roof, adjacent to 
the surge tank and between the chimneys, and are 
fed by Rees Roturbo centrifugal pumps. 


steel 


AUTOMATIC COMBUSTION CONTROL. 
Automatic control, which has hitherto been 
employed mainly in American power stations, has 
been applied to these new boilers. A sudden demand 
for more electricity on account of fog, for instance, 
is communicated to the boilers by electrically operated 


instruments, and an increased output is obtained 
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without human aid. The increasing and decreasing 
demands for steam by the turbo-generators are 
immediately met by automatic means. Nothing 
similar, the makers state, is to be seen elsewhere 
in England, and it is said that in all probability 
a more complete plant of the kind cannot be found 
in any part of the world. The equipment was supplied 
by George Kent, Ltd., of Luton. Unfortunately, at 
the time of writing, drawings of all apparatus are not 
available, but the sketch—Fig. 3—serves to show 
the general principle of the scheme. Immediately 
the station load fluctuates a change of pressure occurs 
in the main steam range P, and the master controller 


is provided on the control panels. The rate of com- 
bustion may also be altered simultaneously on all 
boilers by the operation of the switch (1) on the master 
control panel. The automatic control can be cut out 
and continuous manual control substituted by operat- 
ing the switch (2). Manual control switches are 
provided in front of each boiler, as shown at E, to 
enable the boiler-house staff to take control in the 
case of emergency. Indicator lights on the panels 
at the boiler fronts indicate to the operating staff 
that everything is working satisfactorily. All speed 
regulators are provided with emergency hand-operated 
gear, and all dampers can be operated by hand from 








Fic. 8—-BoOILER CONTROL 


A, which ts a sensitive pressure detector, responds 
to the change, and by means of relays, varies the 
rate of combustion on all the boilers simultaneously. 
It takes into account the amount of pressure change 
and the rate at which it is changing and alters the 
induced draught by varying the speed of the induced 
draught fan motor by means of the speed regulator 
8B, or by altering the position of the induced draught 
damper by means of the gear-box B 1. Any alteration 
of the output of the induced draught fan will disturb 
the draught balance, and to restore this and keep the 
suction in the combustion chamber constant, a furnace 
pressure controller C is employed on each boiler 





Fic. 9 


to measure the suction in the combustion chamber. 
When necessary, it varies the volume of air supplied 
by the forced draught fan by adjusting the fan speed 
regulator C 1, or by altering the position of the forced 
draught damper C2. Any change in draught and 
air supply involves a corresponding alteration of 
fuel supply, and the fuel/air ratio controllers D 
measure the air supply to each furnace and alter the 
speed of the stokers by controlling the speed regu- 
lators D 1. . 

To provide inter-boiler adjustment for load distri- 
bution and to permit partial automatic control on 
any boiler, a range of manually controlled switches 


INGTRUMENT PANEL & CONTROL SWITCHES 








the firing floor. A view of the control room, where 
the master control penel is to be seen on the extreme 
right, is shown in Fig. 8. An instrument panel and 
manual control switches in front of one of the boilers 
is shown in Fig. 9, whilst Figs. 10 and 11 show the 
stoker and fan speed regulators respectively. 


TURBO-ALTERNATOR SET. 


The new 30,000-kW Parsons turbo-alternator is | 


economical unit in the station. Its guaranteed heat 
consumption at its most economical load of 24,000 kW 
when working under feed heating conditions is only 
11,080 B.Th.U. per kilowatt-hour, corresponding to a 
thermal efficiency of 30-79 per cent. 

The turbine shown in Fig. 6 on page 580 is a two- 
cylinder pure reaction machine which drives the 
30,000-kW alternator at 3000 revolutions per minute. 
It is designed to operate with steam at 350 lb. gauge 
pressure superheated to a total temperature of 
750 deg. Fah. and to exhaust into a condenser vacuum 
of 28-7in. when running at its most economical load 
of 24,000 kW. In the high-pressure cylinder the 
steam expands down to a pressure of about 10 Ib. 
and is then led to the low-pressure cylinder by a pair 
of overhead pipes with expansion joints. It enters 
the low-pressure cylinder in the centre and flows in 
either direction to the ends, where it exhausts to the 
condenser. Apart from the rear portion of the 
machine, where the temperature and pressure are 
both very low, the whole of the high-pressure cylinder 
is composed of cast steel. The governor gear is of an 
improved type, which gives a uniform governing 
characteristic at all loads and is said to represent a 
marked improvement on standard practice. The high- 
pressure turbine spindle carries thirty-seven rows of 
blades varying in length from 2}in. to 7fin. All the 
blading with the exception of the last four rows is 
of the end-tightened type, which, as is well known, 
permits of ample clearance between the moving blade 
tips and the cylinder and between the fixed blades anc 
the rotor. In order to avoid corrosion all the blading 
of the high-pressure cylinder and spindle is of stain- 
less steel. The blading of the thirty-three end- 
tightened rows is built up into solid segments, which 
are held in serrated grooves, whilst the blades in the 
last few rows are of the integral type, manufactured 
and inserted separately. These blades have thickened 
roots, which serve as spacing pieces and are thinne: 
down to a knife-edge at the tips so that in the event 
of contact occurring when the machine is running the 
tips are instantly worn away and no damage is done 
to the blades. The high-pressure spindle is bored 
through from end to end, and every portion of the 
interior surface was examined by means of a “‘ Bore 


| scope "’ to ensure that no flaws existed. The same 
' procedure was adopted on the low-pressure spindle 


and the rotor of the alternator. Each end of the low- 
pressure spindle carries seven rows of reaction blading, 
all the blades in the low-pressure cylinder being of the 
integral type, made and inserted separately, and they 
vary in length from 4in. to l5in. The last two rows 
on the spindle are fitted with Parsons’ patented blade 
shields to prevent erosion. Like all modern turbines, 


'the Hackney machine is arranged for progressive 


heating of the condensate by partially expanded 
steam tapped off the turbine at suitable temperatures, 
and in this particular case two tappings are provided, 


the fourth of its kind put into service in the Hackney | one from @ point in the high-pressure cylinder, where 
station and provides evidence of the progress made in | the pressure is about 63 Ib, absolute, and the other at 


the design and construction of steam turbine 


machinery during recent years. The first Parsons | 


the exhaust end of the same cylinder. The con- 
densate enters the drain heater at 92 deg. Feh., and 





Fic. 10-STOKER SPEED REGULATORS 

machine ordered in 1918 was a 7500-kW unit with a 
heat consumption of 14,540 B.Th,U. per kilowatt-hour, 
equivalent to a thermal efficiency for the whole set 
of 23-47 per cent. Two years later a second unit of 
10,000 kW capacity was installed, the heat consump- 
tion being reduced in this case to 13,400 B.Th,U. per 
kilowatt-hour. This was followed in 1925 by a 
machine of equal size, but arranged for regenerative 
feed heating to 140 deg, Fah., and when working 


|} under these conditions the heat consumption was 


reduced to 13,100 B.Th.U. per kilowatt-hour. The 
fourth and latest Parsons set was ordered in 1930, 


and now takes its place as the largest and most! scheme, however, is that the steam is very liable to 


Fic. 11—FAN SPEED REGULATORS 


after passing through the low-pressure heater, the 
evaporator heater and the high-pressure heater in 
turn, it is delivered to the boilers at 280 deg. Fah. 
All the feed heaters and the necessary pipe work were 
supplied by C. A. Parsons and Co., Ltd. 

A minor feature of the turbine is a device for pre- 
venting any escape of steam from the turbine glands 
into the engine-room. As is well known, it has been 
usual in the past to allow the steam used for sealing 
the glands to escape by way of short vent pipes in 
order that the attendant might know that the glands 
were properly sealed, The disadvantage of this 
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condense on the roof and to drip back on to the 
turbine and engine-room floor. At Hackney, how- 
ever, and in other stations equipped with Parsons 
turbines during recent years, the steam from the 
ylands is led away to small condensers arranged at 
the side of the turbine and concealed by the planished 
steel sheeting. The steam is condensed by coming 
into contact with a copper coil cooled by a small 
quantity of the main condensate passing through it. 
The water formed by the condensation of the gland 
steam is led away to a tank, and the attendant can 
always ensure that each gland is efficiently sealed. 

The alternator is designed for a continuous output 
of 37,500 kVA, or 30,000 kW at 0-8 power factor. 
It runs at 3000 revolutions per minute and supplies 
current at 6600 volts and 50 cycles. Although the 
output is large for the speed, it has been obtained 
without exceeding a normal peripheral velocity and 
therefore without incurring undue centrifugal stresses. 
To secure this result the rotor body has been made 
comparatively long, but owing to the special system of 
ventilation the cooling is adequate and uniform from 
end to end. The same air is circulated continuously, 
and the heat it removes from 
extracted from it by the air coolers which are arranged 
in the circuit. The air is kept in circulation by means 
of two motor-driven fans housed inside the foundation 
block, an arrangement which results in a large saving 
of space.. The duplication of the fans gives added 
security, as should one of them be put out of com- 
mission the other will circulate sufficient air to enable 
the alternator to run continuously at slightly reduced 
load. 
can be shut down, or both fans can be run together 
wt reduced speed. The air cooler is built in two 
sections, each mounted on wheels which run on floor 


| one 4000-ampére bus-bar section panel. 


the alternator is | 


Moreover, at times of light load one of the fans | 


the flow of condensate to the hotweil tenk or feed 
pumps under all conditions of loading. 


SWITCHGEAR. 

The new Reyrolle switchgear is of the vertical drop- 
down type and comprises one 4000-ampére generator 
panel, two 4000-ampére panels for transformers con- 
nected to the “ grid,’’ two 2000-ampére interconnector 
panels connecting up through reactors with existing 
switchgear in the statior, six 800-ampére feeder 
panels, two 4000-ampére bus-bar reactor panels, end 
Provision 
is made for accommodating another generator papel 
and six feeder panels at a later date. Although the 
supply pressure is 6600 volts, the whole of the gear 
is insulated for 12,000 volts. The panels are of the 
duplicate bus-bar type, and in order to facilitate 
change over from one bus-bar to the other 
without interruption of the supply, duplicate 
circuit breakers are provided throughout except 
on the bus-bar coupler on the feeder panels. 
A view of one of the metal switchgear units 
is shown in Fig. 12. The switchgear is arranged 
in two parallel rows, so that the building is traversed 
longitudinally by four sets of bus-bars. The two 
outer sets are permanently connected by a single tie 
in the bus-bar section switch chamber, which is 
isolated from the switchgear on either side by bulk- 
head walls with fireproof doors. Each inner set is in 
two longitudinal sections, and each pair of opposite 
sections is permanently tied together in the bus-bar 
section switch chamber. When required, the section 
switch couples tie points. The operating gallery, 
which extends lengthwise down the centre of the 
building between the two rows of switchgear, is sup- 
ported on the switch frames, and as the floor of the 
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guides, the upper portions being guided by angle 
bars, and a cooler can be removed for inspection with 
ease. At the side of the alternator casing there are 
two dial thermometers, which indicate the inlet and 
outlet temperatures of the air, and in the event of the 
outlet temperature rising above a predetermined 
value a Klaxon horn and luminous signal are operated. 
In the event of an interruption of the water supply 
to the air coolers, fresh cold air can be drawn in from 
outside through the doors normaily used for inspection 


pury OCS. 
CONDENSING PLANT. 


The surface condensing plant shown in Fig. 7 on 
page 580 was made by Hick, Hargreaves and Co., 
Ltd., and is designed to condense 260,000 lb. of 
exhaust steam per hour and to maintain a vacuum 
of 28}in. at the exhaust inlet to the condenser with 
« barometer pressure of 30in., and when supplied 
with circulating water at a temperature not exceeding 
70 deg. Fah. The amount of circulating water 
required is 1,767,600 gallons per hour, and is supplied 
by pumps made by the Rees Roturbo Manufacturing 
Company, Ltd. The cooling surface is 39,000 square 
feet, arranged in two condensers, each having two 
passes and end covers with small inspection doors. 

The air extraction apparatus consists of two Hick- 
Hargreaves “ Hivac ”’ ejectors each comprising two 
steam-operated ejectors working in series witha surface 
type vapour condenser situated between the primary 
and secondary jets so as to condense the steam from 
both jets and also cool the air while passing from one 
ejector to the other. The extraction pump is a Hick- 
Hargreaves two-stage vertical ‘“‘ Hivac ’’ pump with 
a vertical split casing, which enables the pump to be 
examined internally without breaking pipe joints. 
A special feature of the closed feed system is the con- 
densate control valve, which autometically controls 


gallery is about 9ft. from the ground there is ample 
room below it for handling circuit breakers, which 
may be readily moved transversely or longitudinally 
by means of a motor-operated truck. The bus bars, 
which are designed to carry a normal current of 4000 
ampéres, are built up of laminated strips in the form 
of a hollow square, and are supported by means of 
bakelite insulators at short intervals. Each set of 
three-phase bars is totally enclosed in a casing of 
non-magnetic material supported from the main 
framework on removable feet. In each casing there 
is @ separate compartment, for each bus-bar, and 
ventilating holes are provided to allow free circulation 
of air between the individual enclosures. Although 
the chambers are compound filled, it would be safe 
to work at the full voltage continuously without it. 
The current transformer chambers are of the oil-filled 
type and the cable sealing chambers are “mounted 
below them. On the 4000-ampére panels -they are 
designed to accommodate four cables per phase. 
Earthing of the cables is done by means of cam- 
operated “switches within the current transformer 
chambers, the switches being controlled from the 
operating gallery and being so arranged that one phase 
is earthed in advance of the others. Interlocking 
mechanism ensures that the cables can only be 
earthed when both of the circuit breakers are open, and 
also prevents either of the circuit breakers from being 
closed while the cable is earthed. To guard against 
the inadvertent earthing of a cable when it is alive 
from the remote end, sockets are provided on the 
operating gallery to take a neon test lamp for each 
panel. 

The bus-bar chamber and current transformer 
chamber orifices are fitted with tongue contacts, 
which engage with similar contacts in the circuit 
breaker bushings. By means of locking-off doors all 
the orifices are automatically sealed as soon as the 





circuit’ breaker is lowered to its isolated position. 
Three cylindrical tanks are employed for each circuit 
breaker, and the phase separation thus obtained | 
adhered to throughout the entire installation. 

The three tanks of each circuit breaker are su 
pended from a single non-magnetic top plate, which 
carried on thie raising mechanism. The main contac: 
of the circuit breakers are of the laminated brus), 
type and the brushes are interchangeable on switch: 
of differené current ratings. The circuit breakers a: 
operated by powerful solenoid mechanism designe:| 
to cope with the very heavy electro-magnetic force 
set up under short-circuit conditions. The bakelise:! 
paper circuit breaker bushings carry tongue contact 
designed to give a wide degree of flexibility in ord: 
to ensure easy co-operation with the fixed tongues i: 
the orifice insulators. When in service the circu 
breakers are supported on their raising mechanis: 
by swivelling lugs fixed to the ends of the top plates 
The lugs rest on steel beams, which are carried by 
self-aligning nuts travelling on a pair of buttress 
threaded screws housed within each side of the fram« 
work and driven through reduction gearing by motor- 
controlled from the gallery. By these mevns th: 
circuit breakers are raised or lowered as required, ani 
automatic limit switches prevent over-running tl 
mechanism in either direction. When the circuit 
breakers have to be inspected they are first lowered 
down to the floor or on to the switch truck, and afte: 
the tank fixing bolts have been removed the top plat: 
is lifted away from the tanks. The motor-operate:| 
switch truck, which runs on rails laid flush with th« 
floor, has two sets of wheels, by means of which it 
may run longitudinally down the building below tl 
operating gallery or transversely across the building 
below each panel. The platform of the truck has 
universal adjustments, which enable a circuit breake: 
to be brought into exact alignment with any pane! 
after having been run into position. A single motor 
is used for driving the track, and control is simplified 
by providing a control point on each of the four sides 
of the truck with a detachable handle to fit any of th: 
four points. 








Problems of Ship Propulsion. 


By G. 8. BAKER 


A CONFERENCE on the Hydro-dynamics of Ship 


Propulsion, which was called and organised by 


the Society of Friends and Supporters of the Hamburg 


Tank, was held at Hamburg on May 18th and 19th. 
Although not specifically labelled an *‘ international ” 
conference, the organisers endeavoured to make it so. 
Invitations were sent to a very large number of those 
whose names are connected with the scientific side 
of such work, and met with a fair response. On 
the opening day there were present representatives 
from nine nations, the approximate numbers being : 
Germany, 122; Holland, 8; Great Britain, 7; 
whilst Belgium, France, Norway, Italy, America, 
Switzerland and Sweden had 9 representatives 
between them. In all probability the high repre- 
sentation of Holland-was largely due to the fact that 
special invitations had been sent to the “ Royal 
Engineers’ Society of Holland ” to attend the annual 
meetings of the Friends and Supporters of the 
Hamburg Tank, which followed immediately afte: 
the Conference. 

The bulk of the German representation was ove 
whelming, not only numerically, but in its importance 
Von Karman, Féttinger, and Betz are in the forefront 
of work on frictional resistance and propeller theory, 
and took a leading part. Others taking an active 
part included Ackeret, of Zurich; Weinblum and 
Horn, of Berlin; Helmbold, of Gottingen, and 
Kempf and Foerster, of Hamburg. On the two 
latter fell the brunt of the work of organisation, and 
nothing gives such a clear impression of their com- 
pleteness in this respect as the carefully allotted 
time on the programme, which was so arranged that 
no single moment was left unoccupied, and an immense 

d was covered in a relatively short time. 

One might digress here to remark that, since the 
Conference originated in Germany, and foreign 
institutions had nothing to do with the organisation, 
it was inevitable that the representation of German) 
should be large. It was, perhaps, a little unfortunate 
that of our English writers on hydro-dynamic theories 
Havelock, Bairstow, Glauert, G. I. Taylor, &c., were 
not able to tako any part. But the same might be 
said with regard to other countries, for with the three 
exceptions Hogner of Upsala, Wigley of England, and 
Barillon of Paris, all the reviewers and contributors 
were men whose researches are centred in Germany. 

In our usual haphazard way, Great Britain's 
representation was left to the chance choice of a 
number of technical institutions scattered over the 
country. We may take heart of grace that, despite 
this—or, should one say, because of it ?—our repre- 
sentation was the highest after that of Holland. 
Those present from Great Britain were : G. J. Allan, of 
the Dumbarton Tank, representing the Institution of 
Naval Architects; G. 8. Baker, of the Teddington 
Tank, also representing the Institution; L. P. 
Coombes, of the Royal Aircraft Establishment ; 
J. de Meo, E. V. Telfer; C. Wigley, of the Teddington 
Tank; and H. G. Williams, from the North-East 
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Coast Institution of Engineers and Shipbuilders 
and the Institution of Naval Architects. 

It was to be expected that, originating as it did, 
this first Conference should be held at Hamburg. 
For financial and commercial reasons it was so timed 
as to fall on the two days immediately preceding 
the usual annual meetings of the Friends and 
Supporters of the Hamburg Tank, at which papers 
on the more immediately practical and commercial 
work of the tank were read. This juxtaposition 
of a Conference confined mainly to the fundamental 
theories and broad aspects of ship propulsion, and 
the succeeding meetings at which these practical 
papers were read, was psychologically sound and 
impressive. 

The theorist did not get in the way of the tech- 
nician, each saw his point of view being worthily 
handled, and those present must have received an 
impression of scientific advance and activity which 
can only redound to the advantage of the German 
shipbuilding industry. For, although this Conference 
as called to promote international science, without 
any national ambition, it is inevitable that it should 
round off, and be considered with, the more local 
and national meetings which followed it. 

Hamburg was a worthy setting for such a meeting. 
For its commerce and waterway and its shipbuilding 
yards, the size, modernity and variety of the work 
done at the Hamburg Tank, are all of the best. I 
may be forgiven if I say that in my own opinion there 
is only one other town which would be equally fitting 
for such a conference, and, possibly, we may be able 
to call the next meeting in London, so taking our 
proper place and part in this international exchange 
of ideas. 

Perhaps this is the most suitable place to ask 
and answer that very pertinent question, “ Is there 
anything to be gained by such international con- 
ferences ?"’ Hydro-dynamics is a science which 
governs all that we do in the design of ship forms 
and propellers. Viewed from one extreme, it is 
abstruse and highly theoretical, and no conclusion 
is arrived at without many assumptions. Viewed 
from the other, we have a store of practical experience 
and series of test data, &c., and these we try to 
interpret and apply to our everyday work by laws 
obtained from the theorist. The unknown ground 
between these two extremes is being explored from 
both ends and we greatly value all the certain data 
in which test and law apparently key together. In the 
region of pure science, progress is bound to be slow, 
and it is obviously in the common interest that our 
research efforts should be combined. Between this 
common ground of pure science and the practical 
everyday work which sheer economic necessity 
compels one to label “ National,” one may find 
many “theories,” good, bad, and indifferent, and 
there has recently been some talk of international 
co-operation in checking and proving these. But 
I see no use in co-operation to prove theories. They 
must be proved intrinsically, and our business is 
rather to examine them for defects. In our commercial 
work we shall always be rivals, and that is bound to 
set a limit to the possibility of co-operation. The 
recognition of these limitations still leaves a vast 
amount of work which can be done together in deter- 
mining the laws of resistance and efficiency, and in 
recording standard data. 

The meetings themselves were divided into five 
sections, dealing with different aspects of ship pro- 
pulsion. Two of these met at the Hamburg Univer- 
sity, and the remaining three at the Experiment Tank. 
In the section on Frictional Resistance, four papers 
were read under the chairmanship of Dr. Burgers, of 
Delft. The first by Dr. Eisner, of Berlin, on the 
‘Basic Theories of Frictional Resistance’; the 
second by Von Karman, of Aachen, on ‘‘ The Theory 
of the Calculation of Frictional Resistance”; the 
third by Schénherr, on “ The Influence of Temperature 
on the Resistance of a Plane Surface”; the fourth 
by Dr. Kempf, of Hamburg, on ‘“ The Measured 
Resistance of Smooth and Rough Plates.’’ It may be 
as well to explain here that the temperature effect 
explored by Schénherr was in the region which 
interests only the experimenter with low speeds, 
and, incidentally, his results did not agree with those 
recently found by Lammle and given in his recent 
paper. In these tests all the flow was apparently 
turbulent, and the results when plotted on a base of 
Reynolds numbers, gave a single curve for all tem- 
perature changes. In Kempf’s paper were given the 
results of tests with smooth and rough plates, and 
the distribution of flow laterally. The work was 
carried up to a Reynolds number of 5-0 108. The 
law of variation laterally of the wake is given, and 
figures for the increase of resistance due to roughness. 
These results should be compared with the similar 
data as regards wake, given in my paper before the 
North-East Coast Institution in 1929. Similar wake 
exploration has been made with a fine ship model, 
with wax surface, and with ridges 0-2 mm. deep, and 
this work is still being carried on. 

The section on wave resistance was under the 
chairmanship of Dr. Horn, and in it four papers 
were read, all dealing with the theoretical wave motion 
set up by bodies of different sorts, from plain inclined 
boards to a near approach to ship forms. The maih 
paper of the section was by Dr. Hogner, under the 
title of “Ship Form and Wave Resistance.” It 
gave a general review of the progress made during 





the last five years by Havelock, Wigley, &c., in the 
calculation of ship resistance and the comparison of 
their results with test data, with new formule by 


the author for certain hulls. Weinblum’s paper on 
** Hollow and Straight Water Lines” and Wigley’s 
paper, ‘‘ A Note on Ship Wave Resistance "’ were really 
extensions of the main paper ; the former dealing 
theoretically with some of the early experimental 
results, and the latter giving details of an attempt to 
correct his former comparison of model data and 
calculated resistance by taking account of the effect 
of the hull form on the frictional resistance. The 
last paper of this series was by Barillon, ‘‘ A Thec- 
retical Study of Hydro-planing,”’ and dealt with the 
generation of waves by a plane surface at small 
angles and small immersions. 

The sections on propeller working and cavitation 
met under two chairmen, Professors Féttinger and 
Prandtl respectively. The essential matter con- 
sidered was the same in both, and the two may be 
taken together. It was in these sections that recent 
advances could be seen, and if this conference has 
served no other purpose, the fact that it has produced 
these papers made it well worth while. 

Apart from two specialised paper, by Betz (‘‘ On the 
Voith-Schneider Propeller),’"’ and Ackeret (‘‘ On 
Erosion in a Turbine Wheel, and the Effect of Change 
of Material), there were three papers on propeller 
blade action and eleven on cavitation and erosion. 
These varied in character from the experiments by 
Féttinger showing the hammer blow produced by 
water in a vacuum, to elaborate and detailed results 
of pressure measurements over blades of various 
sections on the one hand (Gutsche and Walchner), to 
descriptions of results obtained with a series of model 
propellers in the cavitation tunnel at Hamburg 
(Lerbs), and to a detailed summary of the analysis 
of cavitation results obtained in trials of ships of the 
German Navy (Schmidt). 

The experimental data given by some of the 
authors as regards the relation of maximum negative 
pressure on blade sections, the cavitation number, 
and the commencement of breakdown of flow, is very 
complete in many cases and covers both circular back 
sections of several thickness ratios and a number of 
“aerofoil”’ sections. Many of these papers should 
be reproduced in full, particularly those of Lerbs, 
Walchner, and Gutsche. The experimental results 
of Lerbs are the only available guide as to how to 
change dimensions, i.e., diameter or pitch ratio, 
when cavitation makes itself apparent. Some of the 
results obtained by Walchner are at first surprising. 
The improvement in the lift to drag ratio of a blade 
when cavitation first takes place is new, but other 
experiments failed to show this effect. One un- 
fortunate thing about this research is the small scale 
of the models. The results of Gutsche showed that 
this was important, and that although the distribu- 
tion of pressure was not seriously altered by using 
large blades, its magnitude was very much effected— 
by 100 per cent. in some cases. Many of the results 
therefore can only be regarded as relative, but, even 
so, they indicate clearly how practice and experiment 
should proceed. 

The fifth section met under Professor Madelung, 
and in it five papers were read on the Interaction 
Between Hull and Propeller, and the effect of the 
varying wake conditions behind a hull on the pro- 
peller. The data given varied from the purely 
theoretical calculations of Horn to the results of 
“Experiments to Obtain an Axially Symmetrical 
Flow to the Ship’s Propeller,’”’ by Hogner. These 
experiments were made with both single and twin- 
screw forms, but screw experiments were made only 
with the latter. With the single-screw form, although 
a big improvement in variation of wake over the screw 
disc was obtained, there was an increase of hull 
resistance of 5-5 per cent., which was rather a handi- 
cap for the screw. With the twin-screw form, using 
bulbous bosses, the wake variation was again reduced, 
the resistance increased only 1-0 per cent. in the best 
case and a net improvement of 4-0 to 5-0 per cent. 
was claimed. It is not clear from the context whether 
any attempt was made to improve the original result 
by a straightforward adjustment of the angle of the 
bossings. 

As the meetings were followed by the Annual Tank 
Meeting, there were no ** Good-byes.”’ It is reasonably 
certain that they will be followed by others, and that 
if a Conference on such a scale is not possible every 
year, an annual meeting of those immediately con- 
cerned in tank work should be. Our thanks are due 
to Dr. Foerster for his continual care of us, and to 
Dr. Kempf and his staff, who spent a very strenuous 
day in showing the visitors every part of the Ham- 
burg testing establishment. It is hoped that at some 
time in the near future we may have the opportunity 
to return their kindness. 








In his opening speech at the first meeting of the recently 
appointed committee for the reconstruction of the Russian 
Soviet railway system, M. Andrejev, the chairman of the 
committee and Soviet Commissioner of Transport, stated 
that three locomotive factories were now being built at 
Lugansk (Donetz Basin) and in Siberia and the Ural region ; 
the Chussovaya-Kizel railway line and the Suram Pass 
line in the Caucasus would be electrified this year; the 
construction of a factory for building electric locomotives 
had been decided upon ; and 5000 kiloms, of new railway 
line would be laid this year. 


Letters to the Editor. 
(We do not hold ourselves + ible for the opini 
correspondents. ) 
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HIGH-SPEED RAILWAYS: LONDON AND LILLE. 


Sim,—The interesting letters on “ Atmospheric Rail 
ways” you have lately published reminds me of a project 
I amused myself by devising during the last Channel 
Tunnel controversy. It was no less ambitious than a 
London and Continental deep electric tube, intended to 
be the first of a series of super-speed railways, ultimately 
connecting the principal cities of the world ! 

They would all be deep, straight, air-tight, and air- 
exhausted tubes, coming to surface stations by steep 
inclines to help rapid acceleration and deceleration, with 
hermetically closed, air-supplied electric passenger cars, 
running at hundreds of miles per hour, as described in 
my old patent—No. 157,000, a.p. 1914. This first would 
be between London and Lille, about 250 kiloms., or 
155 miles long, at a depth of about 100 m., and would cross 
under the Channel at or near the part best adapted to 
tunnel. 

It claimed to be an improvement upon and free from 
the objections against the old Channel Tunnel scheme. 
Its termini being far inland and in cities too well defended 
already to require more on its account, it would entail no 
military danger or extra expenditure. The vacuum prin- 
ciple would enable it to be almost instantly made un- 
workable from either end, and thus remove all temptation 
to either capture or destroy it in war. Neither would it 
have caused the disuse of the present cross-Channel 
services, as it only proposed to carry passengers and mails. 
Economically, the scheme claimed to be superior to the 
old one, for though the distance covered would be about 
five times greater, the system would have enabled it to 
have been travelled in less time and constructed at less 
cost. As the feasibility of land tunnelling is beyond ques- 
tion, five-sixths of this would be so, and only one-sixth 
as open to doubt as the old project. Failure to tunnel the 
Channel could, it its case, have been overcome by the 
quicker, if more vulnerable, deep sea tube method shown 
and described in my paper to the Society of Engineers 
in 1917. Even the failure of the novel feature of the 
scheme—vacuum working—would only have required 
the provision of ventilation, more power, and longer trains, 
to carry the same traffic at ordinary express, instead of 
over-aeroplane speeds. 

All these things would have greatly reduced the financial 
risk, and the novel parte of the proposal would have 
made less demands upon the skill of the modern engineer 
than tunnelling the Channel would, as air locks and the 
supply of air to hermetically closed spaces have already 
been familiarised by caisson work and submarine craft. 

The financial prospects of such a scheme are, I yet 
believe, better than those of the old project, as I roughly 
estimated the entire cost at £23,942,331, say, requiring a 
capital of £24,000,000, or about the same as the old scheme. 
And surely the much greater travel facilities it would have 
afforded would have drawn at least the same amount of 
traffic and revenue. I estimated it would carry 1,752,000 
passengers at an average fare of 30s., or, in other words, 
the gross earnings at £2,628,000 and the working costs at 
£153,608, making the net revenue £2,474,392, or well 
over 10 per cent. on the capital, or over 14 per cent. if 
half were 6 per cent. preferred stock. 

All this, however, would seem to savour of the writing 
of a company promoter, were I not a poor old man without 
hope of seeing such a scheme even seriously regarded. 
Some of my younger readers may, however, live to see 
high-speed railways reassume their rightful place as the 
only means of cheap and safe super-speed travel for the 
masses, impossible for the aeroplane to outrival, although 
it will always hold possession on routes where traffic ix 
too small or infrequent for such railways to pay. 

A. OarTes. 

Bradford, May 23rd. 


THE CONSULTING ENGLNEER. 

Sirn,— Your article on the Consulting Engineer brings 
up a question on which I may be able to give your readers 
some help. 

I have been at the game for a long time. I began to 
serve my apprenticeshjp in 1876, and, having been head 
draughtsman in a large office for a good many years, at 
the age of thirty-eight I put up my name on an office 
door and hoped for the best. 

For seven years I did not make a living. I did better 
than I expected, as a well-known consultant told me it 
had taken him ten years. I had to make up an average 
of £100 a year out of capital. After that I made both ends 
meet, and for nearly twenty-five years I made an average 
of about £1000 a year net profit. The regularity of 
receipts was quite remarkable, often within £20 in a year, 
If one job ended, another took its place. 

Travelling and office expenses varied from 30 to 40 per 
cent. of the total receipts. Altogether, £2000 was invested 
in the business, and I cannot see how a consulting engineer 
can reasonably start and maintain on a less sum. There 
must be a balance at the bank. Quite a large proportion 
of the fees is at times withheld until the end of the con. 
tract, which may be at the end of several years. 

Now as regards getting work. I have always been 
quixotic, and in that direction I have been at variance 
with some of my colleagues in the A.C.E.. 

Looking back on the last thirty-five years, I cannot trace 
any work which I have not obtained from personal know- 
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ledge. Business friends, personal friends, friends in an 
influential position, and old pupils have been my source 
of supply. The latter have been quite an important item ; 
in fact, some of my most regular work was introduced by 
an old pupil, a great athlete, who did not care for the rather 
exciting and dangerous conditions to be met with. 

Partly owing to a physical injury, met with during my 
work, I have not played golf or been able for many years 
to join in the social side of engineering. I have always 
doubted if these things are of any real advantage in 
business. 

In my own practice, after the main work is finished, 
| have made a point of trying to arrange for a certain 
number of inspections each year, and to give technical 
advice, for a small fee. This has been successful, as I 
count up three firms for whom I worked for over thirty 
years, and six, all of whom employ my successor, for over 
twenty-five years. 

I do not think that consulting engineers look closely 
enough into this class of work. The fees may not amount 
to much, say, six or more days a year, at from £10 to £12 
a day, but fifteen of them, which I at one time had, bring 
in @ nice little regular sum every quarter. Also you keep 
in touch with your clients. It is a mistake to quote too 
small a fee. I have always found that good clients are 
ready to pay 5 per cent. on the contracts, or £10 a day, 
plus travelling expenses. Then one can afford to give 
plenty of attention to the work—a most vital point—and 
to maintain a proper office. 

To earn a living as a consulting engineer, one must have 
special knowledge and experience in some branch of the 
work. I have known men who had little special knowledge, 
but who expected to be asked to advise on work about 
which they knew very little. Again, there seems to be a 
class which expects to advise on subjects which a good 
specialising contractor can be relied upon to carry out. 

Of course, there are many cases where a consulting 
engineer would be able to give valuable advice, and much 
better and cheaper work would be done than would be 
carried out by the client’s own engineer or by contractors 
who have something to sell, whether it is suitable or not. 
In a long experience, one has done a good deal of work in 
putting right this class of work. The purchaser would 
probably not know of anyone to help him, and advertising 
might be of use, but if a good specialist is known in the 
district he will probably be approached. That is an argu- 
ment in favour of the provincial engineer. I think that 
there is a good deal of superfluous centralisation in Victoria- 
street. On the other hand, a man may have special know- 
ledge in a certain trade, but may not be able to get work 
with more than one or two firms, owing to reluctance to 
introduce into the works an outsider who was in touch with 
competitors. 

In my early days I thought that some special knowledge 
would bring me in a good deal of work, but it soon reached 
finality, owing to one’s clients objecting to one going into 
the works of their competitors. 

There are consulting engineers who expect to do a good 
deal of work in the wiring of buildings. I have always 
been of opinion that this ought to be safely left to the 
architect. If he cannot do this work, which is controlled 
by strict regulations, the sooner he learns something about 
the matter the better. It is no more difficult than building 
under strict regulations, and is as much part of the build- 
ing as heating, ventilation, and sanitation. 

To a man with some special knowledge, and a little 
capital, consulting work brings in a living and an inde- 
pendent position, but, except in special cases, the remune- 
ration may not be so good as that received in commercial 
work. 

May 24th. J.J. 


BRITISH LOCOMOTIVE DESIGN. 


Sir,—My thanks are due to Mr. F. W. Brewer for setting 
on record an interesting point in the history of the G.W.R. 
“ Star” class loeomotives. The fact that “ Dog Star” 
was numbered 4001, leaving the number 4000 to be taken 
by “ North Star” at a later date, strongly suggests that 
the latter engine had been definitely earmarked as a 4—6—0, 
although not actually converted for some two years, and 
in view of this it is perhaps permissible, in a general 
review, to describe ‘“‘ North Star” as the first of the 
“Star ’’ class. I did not refer to the modification of the 
Walschaerts valve gear embodied in “ North Star,” as 
this is a small point which makes no fundamental difference 
to the argument. 

On the question of locomotive genealogy mentioned in 
Mr. Brewer's third paragraph, may I be permitted to 
explain my statement ? For some years prior to 1922 the 
bulk of the principal express services had been handled 
by locomotives of the 4-4-2 and 4-6-0) types, and the 
obvious development was the adoption of the “ Pacific ” 
or 4-6-2 wheel arrangement. In that year the 4-6-2 
actually appeared on the G.N.R. and the’Gresley design 
was quickly followed by that due to Sir Vincent L. Raven 
on the N.E.R., these classes of locomotive being the two 
most powerful in the country. 

In 1923, however, the G.W.R. took the lead—on a 
tractive effort basis—with the “ Castle” class of high- 
pressure four-cylinder 4~-6—0’s, which were enlarged 
“* Stars,”’ but were still considerably smaller engines than 
the “ Pacifics.” In 1925 a highly interesting locomotive 
exchange took place, in which the Gresley “ Pacifics ” 
and the G.W.R. “ Castles’ ran in competition. This 
showed that the high-pressure 4-6-0 was at least equal 
to the 4-6-2 working at 180 1b. per square inch, and the 
‘“* Castles by their brilliant performances demonstrated 
their ability to do much more than the hardest British 
schedules demanded. 

In 1926 the Southern “ Lord Nelson” was produced, 





and it was surely significant to find this engine to be a 
four-cylinder 4-6—0 working at almost exactly the same 
high pressure as the G.W.R. locomotives. 

In the meantime rumour had credited the L.M.S. with 
contemplating « compound “ Pacific” for its main line 
services, but before any new design was actually put into 
effect ‘‘ Launceston Castle’? was borrowed from the 
G.W.R. and ran trial trips in ordinary service between 
Euston and Carlisle, handling the heaviest trains with the 
utmost ease and efficiency. Then when the L.M.S. 
“ Royal Scot” appeared in 1927, it was seen to be not a 
compound and not a “ Pacific,” but, like ‘‘ Launceston 
Castle,”’ a high-pressure 4-6-0. 

In face of these facts it would be difficult to deny that 
G.W.R. practice has exerted strong influence on the design 
of the L.M.S. “‘ Royal Scots”’ and the Southern “ Lord 
Nelsons,” and, taking a long view, it is hardly too much to 
claim these engines as descendants of the “‘ Castles’’ and 
therefore of the “ Stars.”” The facts that the “ Royal 
Scot ”’ has three cylinders and that the cranks of “ Lord 
Nelson ”’ are set at 135 deg. are, from this general aspect, 
but small details. W. A. Tupi. 

Huddersfield, May 21st. 


FIRES ON SHIPS. 

Srr,—I have read with interest your article relating 
to fires aboard liners. As you are aware, we, as a firm, 
are directly interested in automatic sprinklers, to which 
you refer, and from time to time we have done our utmost 
to persuade shipowners to install sprinklers in sea-going 
vessels. Unfortunately, we have met with little success. 

Our endeavours in this direction started, I should 
say, some thirty years ago, and reached a st ful 
stage in the year 1913. In that year, the Hamburg- 
Amerika line built two new boats—the “ Imperator” 
and the “ Vaterland.”” They were unfortunate enough 
to experience a bad fire on board the “ Imperator” 
whilst she was lying in dock at Hoboken. Many thousands 
of pounds worth of damage was done and a human life 
was lost. Following this disaster we got in touch with 
the Hamburg-Amerika line and persuaded them to adopt 
automatic sprinklers in both the above-named boats. 
I believe I am correct in saying that these were the first 
and only ocean-going liners which have been equipped 
with automatic sprinklers. The sprinklers had to be 
installed after the boats were almost completed. This 
caused no extra difficulty beyond the fact that redecorating 
was necessary after the pipe work had been erected and, 
naturally, laying up the ship during the period of instal- 
lation. 

As I have stated, this took place in the year 1913, 
when sprinklers were fitted. Unfortunately, the Great 
War intervened soon after this date, and the progress 
which had been made in installing sprinklers on ships 
seemed to come to a standstill and has so far progressed 
no further. 

The two steamships referred to were protected with 
sprinklers in portions of two decks only, consisting of 
the following :—Engineers’ quarters, engineers’ mess- 
rooms, petty officers’ quarters, cooks’ and stewards’ 
quarters, crew's quarters, firemen and trimmers’ quarters, 
men’s and women’s hospital, post-office and linen store. 
The water supplies consisted of a Tin. ring main, into 
which two automatic pumps were continuously pumping, 
supplying water for the ship’s use. In case of fire, four or six 
other pumps could be turned into the same ring main. 
The only special feature in connection with this installation 
as against a shore installation was the designing of it 
to suit the construction of a ship. This difficulty was 
easily overcome, and owing to the advance which has 
been made in automatic sprinkler protection since then 
we are to-day in a position to protect the whole of an 
ocean-going liner without difficulty, with the exception 
of the hold, where sprinklers would not be suitable. 

The ‘“‘ Vaterland” and the “ Imperator’’ became, as 
everyone knows, the ‘‘ Berengaria ” and the “‘ Leviathan.” 
Since the latter is, we believe, run by the United States 
Lines, we have lost touch with her, but, as far as the 
‘“* Berengaria "’ is concerned, we can assure you that the 
sprinkler installation which was fitted by us in 1913 is 
still operative and in good condition. As far as our know- 
ledge goes, the installation has caused no trouble what- 
soever, and, in fact, when tested, proved to be in first-class 
condition. 

We are constantly trying to put forward the merits 
of sprinkler protection to shipowners and others con- 
cerned, but naturally, being in the trade, our views must 
seem somewhat biassed to our listeners. Leaving business 
considerations out of the question, however, there is no 
reason why automatic sprinklers should not be installed 
in all new boats under construction and in the old ones 
as and when they are in dock for reconditioning, and 
there is no*doubt that should a fire occur in a sprinkler- 
protected liner and the installation be operative, no great 
damage could possibly occur. 

MaTHER AND P.atrt, Ltd., 
J. Nogt Tayvor, Director. 





Manchester, May 23rd. 


THE COST OF REFRIGERATION. 


Srr,—In your report of the spring meeting of the 
Institution of Mechanical Engineers, you say, with refer- 
ence to that part of Mr. Binns’ paper which deals with the 
P.L.A. cold stores, ‘‘ In spite of the increased cost of fuel, 
stores and labour, the working cost of the stores has risen 
from £3 0s. 6d. per 1000 cubic feet per year in 1914 to 
only £3 5s. in 1930.” 


But, in the discussion which followed, arguments 





were developed in some detail tending to show that the 
cost quoted probably covered power only, and could not 
possibly include as well all other engineer's charges, 
i.e., labour, stores and maintenance, supposing the whole 
6} million cubic feet to be normally employed, and the 
author kindly promised to give written replies to this an: 
other queries. 

Without some information or assumption as to tho 
work done, any working cost figure based on cubic capacit \ 
is, of course, meaningless. 

Obviously a store “ X,”’ void of goods and with it. 
doors closed, can be maintained at its declared tempera 
ture at the trivial expense of removing the heat leakage. 
while a precisely similar store “‘ Y,’’ working successfully 
night and day on a continuous flow of goods, would show 
a “cost per 1000 cubic feet’’ many times greater tha: 
store “‘ X.”’ 

Finally, is the cost of refrigeration—as distinct from the 
cost of cold storage—necessarily greater now than in 
the past? Even if fuel, stores and labour cost more, 
are they not being more economically employed ? Surely 
the modern high-speed, enclosed, foreed lubrication 
ammonia compressor, direct coupled to a motor driven 
by cheap current from an efficient central power station, 
compares favourably with its small-steam-unit predecessor 
and attendant train of greasers and firemen ? 

A. N. Warts, A.M.I. Mech, E. 

Horley, May 23rd. 

(The figures quoted by Mr. Watts are definitely described 
in Mr. Binns’ paper as being the total annual working 
costs exclusive of capital charges. Such a description 
would seem to exclude the possibility that they represent 
the charges for power only, but, no doubt, Mr. Binns, 
in his written reply to the discussion, will make a definite 
statement on the subject.—Ep. Tue F.]} 


ATMOSPHERIC RAILWAYS. 

Srm,—Your issues of May 13th and 20th on the above 
subject, have interested me and may I give a few 
references regarding same ? 

The Inventors’ Advocate of April 18th, 1840, gives 
details of “‘ Pneumatic Experiment on the Birmingham, 
Bristol and Thames Junction Railway"; June 26th, 
1841, of the same paper, ‘‘ Experiment on the Atmospheric 
Railway.” 

Your issue of May 19th, 1899, “ A Singular Railway 
Experiment ” ; October 18th, 1912, “ Dublin and Kings. 
town Railway.” 

The “ Post Office Tube Railway" was dealt with in 
your issues of October 6th and 13th, 1899; February 13th, 
1925. 

In the Windsor Magazine of April, 1900, there was 
an article entitled ‘‘ London's Lost Tunnel,” and it con- 
tained several illustrations of the pneumatic despatch 
and the trial of the atmospheric railway at Wormwood 
Scrubbs. Pepper's ‘‘ Cyclopzedic Science ” gives an account 
of the pneumatic despatch and shows people lying down 
in the cars. At the London Museum in Pall Mall I saw a 
car belonging to the Pneumatic Despatch Company, 
but it appeared to be slowly rusting away. 

London, May 2st. A. M. Busne tu. 


ELECTRICAL BREAKDOWNS. 


Sm,—I think many people will be glad to read the 
Editorial on Electrical Troubles in your issue of the 20th 
inst. It is a fact that breakdowns as a rule are ignored 
by the electrical Press, and I should like to mention that 
the value of papers and discussions at meetings of the Diesel 
Engine Users Association in the past has been largely due 
to their dealing with breakdowns and troubles in general, 
and the discussions of steps which should be taken to 
avoid trouble in the future. For instance, some papers 
which have been read are :—‘‘ Breakdown of Diesel Engine 
at Weymouth,” “ Wear and Bursting of Cooling Coils in 
Air Compressors,” “ Report of Broken Crank Shaft at 
Bridgetown, Barbados,” “‘ Repair of Diesel Engine Crank 
Shaft by Welding”; and, more recently, a paper on 
“ High-power Heavy-duty Oil Engines : Development and 
Experiences,” this paper dealing with troubles which had 
developed in the running of early engines of a new design. 

C. M. Mayson, 
President, D.E.U.A. 


London, W.C. 2, May 24th. 


PNEUMATIC RAILWAYS. 


Sir,—The Pneumatic Dispatch Company, to which Mr. 
Woodcock draws attention, is of importance in connection 
with the subject, in that it goes a long way towards 
demonstrating the practicability of the system. I omitted 
to mention it because it was not intended for passengers. 
One of the “ cars ” is to be seen at the London Museum ; 
and, with all respect to your correspondent, I do not think 
it would have been possible to carry passengers—at all 
events, I should not like to have been one. 

I have not seen the book to which Mr. Waite refers. 
As a matter of fact, there are numerous contemporary 
drawings of the Samuda system. 


London, May 21st. Cc. F. Denpy MARSHALL. 








‘Tue railway companies announce that on and from 
Jaly ist the minimum period for which traders’ season 
tickets are issued will be reduced from six to three months, 
and that the charge for the latter period will be one-half 
the six-monthly rate, plus 7} per cent. 
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Railway and Road Matters. 





WE noted herein on March 19th that Mr. J. W. Melville, 
district engineer for the Glasgow southern area, L.M.S. 
Railway, had been removed to the headquarters at Euston, 
to succeed Mr. McMurdo, who had gone to Glasgow as 
divisional =“. The successor to Mr. Melville is Mr. 
Cc. i itherto assistant to the district engineer at 
Edge Hill. 

MENTION was made in our “ Railway Engineering in 
1931,”’ on January 22nd last, of a light railwa: i built 
under a Ministry of Transport Order by the Southern 
Railway from a point on the Port Victoria branch to 
Allhallows in the Isle of Grain. The work has now been 


completed, and the branch was opened on May 16th. It 
is 1 mile 62 chains in length. 

In each of our annual Railway E ing articles 
since that recording the events of 1927 there been 


some mention of works being done by the Southern 
Railway at Dover. The last we had to record was the 
reconstruction of the Priory Station and the provision of 
a coaling plant on the eastern jetty. We tioned the 


Notes and Memoranda. 


THE output of the 122 princi electricity supply 
undertakings in Germany during January amounted to 
1,138,000,000 kWh, as against 1,357,000,000 kWh in the 
corresponding month last year. 


Imports into the United Kingdom of electrical a 
and machinery during April last were valued at £196,030, 
as compared with £494,815 for the same month last year, 
representing a decline of £298,785. For the four months, 
January to April, electrical im amounted to 
£1,146,997, as against £2,069,936 for the corresponding 
period of 1931, the decrease being £922,939. 


ALUMINIUM and aluminium alloys have been extensively 
used in the new lightweight tramcar which has been con- 
structed in accordance with the design of Mr. F. A. Fitz- 
payne, General Manager of Edinburgh Corporation trans- 
port undertaking. Although the actual weight of the 
new car—7 tons 5 cwt.—is only 5 ewt. less than that of 
the standard Edinburgh cars, the car has seating accom- 
modation for sixty-four passengers, an increase of six 





completion of the latter on page 475 of our issue of April 
29th, and now we have to report that the new station at 
Dover Priory is open for traffic. 


Ir was recently reported to the Westminster City 
Council that the Conference of Metropolitan Boroughs 
had unanimously adopted the principle of traffic control 
by light signals throughout London. The Traffic and 
Public Lighting Committee had recommended that the 
cost of provision and maintenance of the signals should be 
borne in the proporton of 60 per cent. by the Road Fund 
and 40 per cent. by the Borough Councils. Five new 
traffic signalling control sites would soon be in operation. 

FIFTEEN accidents last year were inquired into by the 
inspecting officers of the Ministry of ‘Tiespors. That 
figure compared with 13 in 1930, 19 in 1929, 20 in 1928, 
and with a yearly average of 22-5 for the eight years 
1920-27. Eight of the fifteen were collisions, one was 
a buffer stop collision, five were derailments, and one was 
a case of a passenger train running into a road motor 
vehicle standing on the line at a public road level crossing. 
All the derailments were of passenger trains, whilst 
passenger trains were concerned in four of the collisions 
and a loaded passenger coach in another collision. We 
base this information on the various accident reports 
issued. 

BEGINNING on June Ist substantial savings in time will 
be effected by the L.M.S. Railway, in services ween 
Great Britain and Northern Ireland, vid the Stranraer- 
Larne route. Arising out of the acceleration of the 
‘Royal Scot’ express between Euston and Glasgow, 
the steamer on the daylight service from Stranraer to 
Larne will leave at 7.10 p.m.—twenty minutes earlier— 
while the train service between Larne Harbour and Belfast 
will be speeded up by ten minutes to arrive at Belfast 
at 10.10 p.m., the total acceleration to Belfast thus amount- 
ing to thirty minutes. This earlier arrival in Belfast will 
also provide connections to Holywood, Bangor, Lisburn, 
Lurgan, Portadown, &c. In the opposite direction, owing 
to the acceleration of the “ Royal Scot” from Glasgow 
to London, passengers leaving Belfast by the 9.10 a.m. 
service will reach London about twenty minutes earlier. 


THe question of signal lamps was given consideration 
at the Institution of Railway Signal Engineers on Wednes- 
day, May llth, when a paper by Mr. E. W. Baker was read 
and discussed. The enormous advance made in recent 
years in the design and efficiency of colour light signals 
has naturally been followed by serious criticism of the 
low beam candle-power emitted by the ordinary oil- 
burning signal lamp. While economy in oil cannot be 
ignored, the author considers that that aspect has been 
given undue prominence in the past, and it cannot be 
denied that many lamps have been designed more as 
‘* long-burning ” ps than as an efficient light signal. 
The modern long-burning lamp, even with a Sin. lens, 
will give a visibility in excess of two miles in clear weather, 
and it is to be regretted that the average visibility does not 
attain that figure. The responsibilities of the man on the 
footplate in charge of a train travelling at 50-70 m.p.h. 
are sufficiently t without being unnecessarily increased 
by a low shaded of signal visibility, and on behalf of 
those men, as well as in the interests of safety, 
it was not unreasonable to ask that signal lamps should be 
the best available. 


Ir was forty years ago last Friday, May 20th—by the 
day of the week as well as the day of the year—since the 
abolition of the broad gauge was taken in hand and com- 
pleted. For some days had been processions of empty 
broad gauge and goods vehicles from out of 
Cornwall and South ‘on, and on Thursday, the 19th, 
gangs of permanent way men from all of the Great 
Western system were sent to allot points between 
Exeter and Truro ready to change the rails and connections 
to those of the standard gauge. The night train from 
Penzance on Friday, the 20th, was the last broad gauge 
train, and its was the authority to block the line. 
The work went on during Saturday and Sunday, and 
Monday morning saw trains of the standard gauge running. 
Rolling stock for such trains had been stalled at Exeter 
and Plymouth. The latter facility, though in the centre 
of operations, had been made possible by the courtesy of 
the London and South-Western Railway, whose system—of 
standard ge into Ph uth. The line between 
Truro and Penzance y accommodated standard 
gauge trains, as it originally was the West Cornwall Rail- 
way. That system, authorised in 1846, was, as related 
in the article of October 17th, 1924, of our series ‘“‘ One 
Hundred Years of British Railways,” to be of the same 
gauge—the standard—as the already existing Hayle 
Tramway. The empowering Act, however, provided that 
should any other railway be made in Cornwall the Rail- 
way Commissioners could order the West Cornwall to 
adopt the broad gauge or . ie an additional rail to 
suit broad gauge trains. Cornwall Railway, from 
Plymouth to and Falmouth, also sanctioned in 
1846, was of the broad gauge. It was opened on May 4th, 
1859, and the West Cornwall then made its line into mixed 
gauge. 


p gers, compared with the standard car, so that the 
weight of body per passenger seat has been reduced 
by 37 Ib. 

In two of the shafts sunk for the extension of the 
Boylston-street subway, at Boston, Mass., hydrogen 
sulphide gas was encountered. From the first it caused 
discomfort to the men by making their eyes water, and 
it was apparent that the condition would become unbear- 
able or dangerous. To remedy this, a large galvanised 
iron pipe was installed in the shaft, with branches that 
could be run into the tunnel drifts. At the surface the 
pipe was connected to a motor-driven fan operating as 
an exhauster. Fresh air then flowed down the open shaft. 
This method proved satisfactory and kept the work well 
ventilated. 

THE necessity for early sowing, especially in areas 
subject to drought, states the British Russian Gazette and 
Trade Outlook, has led to the investigation of special 
methods of sowing whilst the land is still waterlogged, 
or before mechanical sowers can be employed. Among 
these methods the distribution of seed over the soil from 
aeroplanes is being tried once more this spring. Sowing 
from an seroplane has not only the advantage of being 
possible when machinery and even the human sower 
cannot pass over the fields, but also enables large areas 
to be sown very rapidly. At present the method is still 
in the stages of investigation, but wherever it has been 
employed it has yielded satisfactory results, and plans 
are being made for its extensive application. 

THe German tool-making industry, which is centred 
around Remscheid and holds a commanding part of 
the world export trade in tools, experienced a most 
disappointing year during 1931. During the year exports 
fell by 24 per cent. in quantity and 20 per cent. in value, 
as compared with 1930. This decrease occurred chiefly 
in the overseas markets, particularly in Argentina, Brazil, 
and other Latin-American countries. Sales were - also 
greatly reduced in European countries, except for Great 
Britain, the principal customer for German tools, where 
importers covered as much as possible of their require- 
ments before the application of the new British tariff, 
and in Soviet Russia, which contracted for a much greater 
quantity of all kinds of German tools than in 1930. 


In order to obviate the expense of dismantling a large 
hydraulic accumulator so as to fill in scores on the plunger, 
states Industrial Gases, Sifbronze welding was employed. 
It was necessary that the job should be done during the 
week-end, as the accumulator supplied several shops 
and gave employment to a large number of men. The 
rod was of cast iron, 10in. diameter by 14ft. long. The 
grooves in the rod resulted in a large a * water 
and a corresponding loss of pressure, and packing 
only lasted for a very short period. The grooves all ran 
longitudinally and varied in length from lft. to 4ft. Before 
attempting to fill in, they were chipped out to form an 
angle of approximately 120 deg. at a depth of jin. To 
prevent any distortion, the side of the rod dizectly opposite 
the place which was being welded was heated with another 
blow-pipe. The rod was welded in a vertical position. 
The grooves were thoroughy tinned and built up by 
bronze approximately */,,in. hi than the surface 
of the existing rod, this surface being dressed 
down by filing level with the rod surface. After dressing 
and scraping, very fine emery cloth was used to polish 
the rod. All British Oxygen Company materials were 
used, and the engineer expressed complete satisfaction 
with the results obtained. 

Lecrurtne on “ Polar Lights” at the Royal Society 
of Arts on Wednesday, May 25th, 1932, Professor Sydney 
Chapman explained that polar lights, or aurors®, were 
to be seen most often in the northern and southern polar 
regions ; they rarely, or never, occurred near the Equator, 
though, when specially intense, they appeared in much 
lower latitudes than usual. ly extended 
downwards to about 50 miles height in the . 
and sometimes upwards to 400 or even 500 miles. Their 
form and colour were often very beautiful ; the most usual 
colour being a pale yellowish green, but violet, grey and 
vivid red were also seen, In form they were very varied, 
and they often showed rapid motions, and from 
one form to another. Sometimes they appeared like great 
folded and fluted curtains in the sky, sometimes like 
bows; at other times they resembled crowns, made up 
of rays and shafts radiating from a point. The rays and 
flutings were found to be parallel to the direction of a 
freely poised magnetised needle, this being one of many 
close connections between the polar lights and the earth's 
magnetism. As to their cause, much remained mysterious, 
but it seemed likely that the polar lights were due to elec- 


trified particles shot out from the sun, which, when coming 
near the earth, were deflected the earth’s magnetic 
field towards the polar regions. they entered our 


atmosphere, and broke up or disturbed the atoms or 
molecules which they met in their long downward path 
till their momentum was exhausted. The disturbed 
atoms and molecules in the air, while spontaneously 
returning to their normal states, emitted the light which 








was seen as the aurora. 





Miscellanea. 





At the Coombs Wood Works of Stewarts and Lloyds, 
Ltd., Halesowen, photo-electric cells are used for auto 
matically counting tubes and controlling mechanism which 
delivers tubes on to the cooling racks. By installing this 
device a considerable saving in labour has been effected, 
and at the same time increased efficiency and accuracy hax 
been obtained. 


Txe Dutch Government is reported to have introduced 
a Bill by which permission to explore for minerals is 
temporarily limited. It appears that this Bill has been 
introduced in view of the suggestion of the Bataafsche 
Oil Company, a subsidiary of the Royal Dutch, that oil 
a be present in the north-eastern part of Holland, 
and the company has requested the Government to be 
enabled to make investigations without fear of com 
petition. 

A NEw merchant shipping record for the passage between 
Gibraltar and Southampton was established by the Cunard 
liner ‘‘ Mauretania,”” which reached Southampton on 
Thursday, May 19th, after a five days’ cruise. The 1166 
miles were covered in 1 day 22 hours at an average speed 
of 25-33 knote. The ‘“‘ Mauretania” held for twenty 
years the record for the Atlantic crossing until the North 
German Lloyd liner “ Bremen" took it from her. Fine 
weather was experienced throughout the trip. 


Tue old cottage at Camborne, of Richard Trevithick, 
the famous Cornish inventor, has been taken over by the 
Federation of Old Cornish Societies, which has decided 
to make an appeal for an endowment fund to maintain 
the cottage as a public memorial. It is hoped to open the 
cottage, on which a considerable sum has already been 
spent in restoration work, to the public next year, on the 
occasion of the centenary of Trevithick’s death. The 
President of the Cornish Institute of Engineers is to be 
one of the trustees. 


Tue provisions of the revised plan for the electrification 
of Moscow and the Moscow district include the recon 
struction of all existing electric power stations and the 
construction of new stations. The programme for 1937, 
the last year covered by the second five-year-plan, provides 
for a total generating capacity in all the reconstructed 
and new stations of 3 million kW, as compared with 
790,000 kW at present. In 1942 the capacity is to be 
raised to 5 million kW. Provision is made to electrify 
104 kiloms. of railway in the Moscow district by January 
lst, 1933, and during the second five-year period the 
whole of the suburban railway system, covering a radius 
of 70 kiloms. from Moscow will be electrified. 


Tue Allmaenna Svenska Elektriska Aktiebolaget, of 
Vesteraas, Sweden, reports the sale of its large Russian 
plant in Jaroslav to the Soviet Government. The comple- 
tion of the new steam turbine power station at Vesteraas 
is also announced. This new steam power plant, which 
produces an amount of power almost large enough to 
supply the entire city of Stockholm with electricity, has 
been constructed by the A.S.E.A. and by its subsidiary 
the Ljungstroem Turbine Company. The last-mentioned 
concern recently delivered to the Vesteraas station a 
steam turbine generator with a maximum continuous 
output of about 70,000 H.P., by far the largest power 
producing unit of its kind in Scandinavia. The Ljung 
stroem Company is at present working on another steam 
turbo-generator with a capacity of 41,000 H.P. for the 
Vesteraas power plant. 

Txe development of a new steel flooring after long, 
scientific investigation, has been announced by the Mellon 
Institute of vial Research, Pittsburgh, Pa. This 
flooring consists of slabs, 24in. wide and up to 12ft. Sin 
in length at present, which are fabricated by preforming 
two steel sheets and subsequently welding them together 
in the plane above the neutral axis. A cross section taken 
through the width of a completed unit shows four keystone- 
shared cells, all connected together near the neutral axis. 
These four ducts, which constitute each unit, are spaced 
at 6in. intervals and connect directly, when installed, with 
the corresponding ducts of the adjacent section of floor 
slab. This arrangement is described as enabling the 
utilisation of the new floor not only as an efficient load 
carrying member, but also as a multiple floor-duct system 
for handling all types of electrical lines. 


Tue Clyde River paddle steamer ‘ Marmion,” which 
belongs to the London and North-Eastern Railway and 
was built by A. and J. Inglis, Ltd., of Pointhouse Shipyard, 
has been recently in her builders’ hands for complete 
reconditioning. A new haystack boiler has been installed 
with all accessories including a new double funnel, while 
general renewals have been carried out on the steel work 
of the hull in the boiler spaces and elsewhere in order to 
bring the vessel into a thoroughly up-to-date condition. 
Alterations have also been made both in the engine-room 
and the passenger accommodation with a view to greater 
efficiency in service. The reconditioning work was carried 
out under the supervision of Mr. James A. Rodger, the 
marine superintendent of the London and North-Eastern 
Railway, Southern Scottish area, and the vessel left the 
Pointhouse Shipyard on May 11th to take up her service, 
having been three months in the builders’ hands. 


Ly order to achieve a greater elasticity in their internal 
administration, hitherto impeded by an excessive cen 
tralisation, and under the necessity of reducing their 
working costs to the lowest possible level consequent 
upon the heavy fall in their output, the United Steelworks 
at Dusseldorf have taken steps to effect a decentralisation 
of their internal organisation by uniting the various 
branches of production of iron and steel in groups, accord. 
ing to their location. This is a similar arrangement. 
states The Times, to that of their four groups of coal 
mining interests, which were established at the time of 
the concern’s foundation at Hamborn, Gelsenkirchen, 
Bochum, and Dortmund. Owing to the successful experi 
ment made since about a year ago with the formation of 
the “ Siegerland Group,” in which their thin plate interests 
were combined, the United Steelworks have now decided 
to form a separate productive and administrative com 





munity in the “ Smelting-Works-West,”’ with its seat 
at Hamborn. 
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CIVIL AVIATION IN THE UNITED STATES. 


As a practical method for the transportation of 
passengers and goods, civil aviation may be said 
to have been born in 1919. If it is argued that its 
growth during its first thirteen years has been less 
rapid than many of those who sponsored its 
advent fully believed it would be, it can fairly be 
replied that its progress has been no more sluggish 
than that made by the railways in the early days of 
their history. Fourteen or fifteen years elapsed 
after the opening of the Liverpool and Manchester 
Railway before the second and principal “ mania ”’ 
laid the foundations of our railway system as we 
now know it. Even allowing for the increased 
rapidity with which modern facilities permit new 
projects to be developed, it is not unreasonable that 
civil aviation should still fall considerably short of 
the over-enthusiastic forecasts made for it in the 
days immediately succeeding the war. If, how- 
ever, the history of civil aviation when compared 
with that of the railways is not unfavourable in 
this respect, it must be admitted that in another 
direction the comparison is much less satisfactory 
than it ought to be if we are to have complete 
faith in its future. In every country in which it is 
practised it is still being kept in existence only 
with the aid of very substantial assistance in money 
and in kind from Government and other sources. 
In the aggregate the civil aviation budgets of 
twenty-three of the principal countries amount for 
the year 1931-32 to a sum just short of 11} million 
pounds sterling. On the average, therefore, the 
taxpayers of each of these countries are to-day 
maintaining civil aviation in existence at an annual 
cost to themselves of about half-a-million pounds. 
Nor can any real sign be discovered that the posi- 
tion in this respect will, in the immediate future at 
any rate, be improved. On previous occasions, 
when dealing with this subject, we have drawn our 





facts chiefly from the experiences of European 
countries, some of which—notably our own—are 
not by nature particularly well suited to take full 
advantage of civil aviation. Let us therefore now 
examine the situation in the United States, a 
country peculiarly fitted to make the most of civil 
aerial transport 


For the current year 1931-32 the United States 
civil aviation votes amount to a total of £2,480,000, 
or roughly four times the British figure of £678,000. 
The two votes are not, however, directly com- 
parable. Of our total, £540,000 is set aside for the 
payment of subsidies and grants to Imperial Air- 
ways and other bodies. The balance of £138,000 
is earmarked for expenditure on meteorological 
and other ground services, which the Government 
undertakes with the object of assisting civil 
aviation in general. It is with this balance that 
the United States figure should be compared, for 


7 | the sum of £2,480,000 is appropriated entirely to the 


provision of air navigation facilities, to the adminis- 
tration of the Air Commerce Act, and to the 
operation of the Weather Bureau so far as its work 
concerns civil flying. It does not include any 
direct subsidy to the aviation companies. The 
United States Government does not pay subsidies 
in the manner familiar in this country. Instead it 
awards contracts for the carriage of mails by air 
and remunerates the holders on a generous and 
somewhat elaborate basis. The contractors carry- 
ing the inland air mail are paid a base rate of from 
45 to 72 cents per mile flown according to the size 
of their machines. In addition they receive various 
allowances ranging from 2 to 15 cents a mile to cover 
flying in foggy districts, over bad land, and by 
night, and to encourage them to provide accom- 
modation for passengers as well as mails, to fit their 
machines with wireless, and to employ multi- 
engined machines. Altogether there are about 
forty air transport companies in the United States. 
They operate 32,000 miles of airways and last year 
flew 47,385,000 miles on regular service. Of the 
forty odd companies, twelve carry mails for the 
Government. The average payment which they 
receive is about 66 cents per mile flown. The total 
Post Office vote to cover the payments to be made 
this year to the air mail contractors amounts to 
£5,549,000. This sum is additional to the 
£2,480,000 which, as already mentioned, is 
expended by the Government for the benefit of 
civil aviation in general. It may therefore be said 
that as an industry civil aviation in the United 
States is being conducted with the aid of over 
eight million pounds, which it receives per year from 
the Government in cash or in services. Much has 
been heard of the alleged success of civil flying in 
America, but the truth is not easy to discover. It 
would appear, however, that the companies out- 
side the twelve which have received contracts for 
the carriage of the mails are for the most part hard 
put to it to keep their heads above water. Con- 
cerning the air mail carriers, authoritative informa- 
tion is available which suggests that even they are 
by no means happily situated, in spite of the 
generous support accorded to them by the 
Government. One of the largest of these companies 
is Pan American Airways. It is interested to a 
considerable extent in external air routes and holds 
several important air mail contracts. Last year 
its machines operated over routes totalling 20,664 
miles and for the first time in its history the com- 
pany earned a profit, £21,672. Its accumulated 
deficit now stands at nearly £98,000. The largest 
of all the companies is the United Aircraft and 
Transport Corporation. Last year this company’s 
machines flew 10,300,000 miles. Its profits 
amounted to about £540,000 and for the first time 
it paid a dividend on its capital of £5,000,000. 
It might seem that in these figures there is eloquent 
testimony to the profit-earning capacity of civil 
aviation. They do not, however, tell the whole 
story. The company does far more than operate 
air lines. By acquisition, or “ integration,” 
as the current American phrase has it, the 
Corporation has joined to itself several manu- 
facturing businesses. Within its organisation 
it has five aircraft producing establishments, 
namely, the Boeing, Vought, Stearman, 
Northrop, and Sikorsky, the company which 
produces the Pratt and Whitney “ Wasp” and 
“ Hornet” engines, and two companies making 
propellers—the Hamilton and the Standard. In 
addition, it owns a school of aeronautics. Almost 
exactly half of the Corporation’s profits last year 
came from the manufacturing end of its business, 
the chief contributors under this heading being the 
Pratt and Whitney engines and the Boeing pursuit 
aeroplane, for which large orders were placed by 
the Government. The profits derived from the 











true civil aviation side amounted to £280,000. Of 
that sum about four-fifths appears to have been 
received from the Government for the carriage of 
mails. Only about one-fifth, or £56,000, was profit 


derived from the transport of passengers. 

It may be concluded that even in the United 
States, in spite of the favourable natural con- 
ditions, civil aviation remains a commercial 
possibility only because of the assistance accorded 
to it by the American Government. How generous 
that assistance is may be judged from the fact that 
it involves the Post Office in an annual loss of 
between two and three million pounds. The 
revenue which that department derives from the 
air mails is only about 40 per cent. of the money 
which it pays to the air mail contractors. How 
necessary the Government's assistance is may be 
inferred from the fact that in the case of one con- 
tractor, the United Aircraft and Transport Cor- 
poration, the receipts from the Post Office are 
depended upon to pay for as much as 80 to 90 per 
cent. of the cost of flying the machines. It might 
well be argued that the difficulties in the way of 
establishing civil aviation on a financially indepen- 
dent basis are fundamental. Flying, as such, is 
not unduly expensive. The United Aircraft 
Corporation operates a “‘ coast-to-coast ’’ service. 
On that route the air-costs, that is, the salaries 
of the pilot and crew, the charges for fuel and oil, 
and the sum spent on insurance—amount to 
an average of only 23} cents a mile. But for 
every man employed in the air the Corporation 
employs four on the ground. The total ground costs 
amount to 48} cents a mile and represent about 
two-thirds of the expense of getting a machine 
from its point of departure to its destination. By 
far the heaviest item in the ground costs is the 
charge for repairs and the replacement of obso- 
lescent machines. The difficulty in the way of 
placing civil aviation on a financially independent 
basis lies in the fact that a large percentage of the 
cost of flying is not strictly of an aeronautical 
nature. Improvement in the aerodynamic effi- 
ciency of the machines is still possible and will 
certainly be achieved. Such improvement will, 
however, effect comparatively little reduction in 
the total cost of aerial transport so long as the 
bigger part of that total cost is incurred on the 
ground. There is no other system of transport— 
except, perhaps, very remotely, transport by sea— 
which, at any stage of its development, has been 
circumstanced as civil aviation is to-day. Not even 
from the United States is there forthcoming any 
evidence that it is about to leave behind it the 
artificial nurture on which it has been reared from 
its birth. 


Public Technieal Schools. 


Iw its search for the economy so essential to the 
financial recovery of the nation, the Government 
has turned a searching eye upon the Vote for 
Education. Last year a “cut ’’ was made in the 
salaries of teachers, and now the raising of the 
school age, and other means of saving millions are 
being debated. The educational idea has, not 
improbably, run away with this nation, as with 
others. By small steps, all individually logical and 
reasonable, it has led this country to expend more 
money than it can afford in present circumstances, 
and, not impossibly, more than can be justified by 
the results attained. Experienced schoolmasters 
have asserted that not fifteen per cent. of the boys 
and girls who are educated at public expense are 
worth the money spent on them; they are in- 
capable of making use of more than the mere 
elements of learning. A very simple test is suffi- 
cient to prove the accuracy of that estimate. Ask 
any hundred boys or girls to write a letter, a short 
description, or an essay, and it will certainly be 
found that not more than fifteen are able to express 
themselves clearly and logically. Education, if it 
fails to give clearness of thought, fails altogether, for 
clear thinking is the first element of intelligence. 
We do not say that this weakness is only to be 
found in children and youths educated at the 
country’s expense; the standard of efficiency, 
measured by this simple test, is, we suspect, no 
higher amongst the boys and girls of public schools 
and universities, although there are reasons for 
believing that the products of the old type of classical 
education which still prevails in some of our public 
schools are better in this particular respect than 
the products of the ‘‘ modern” side. With this 
inefficiency of education patent to all, it is not sur- 
prising that there should be many who ask them- 
selves if colossal public expenditure is justified, and 
many who are convinced by experience that educa- 
tion sufficient for the probable requirements of the 
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pupil could be given for a much smaller sum than 
that now consumed. 


The Association of Teachers in Technical Institu- 
tions held its annual meeting last week under 
the presidency of Mr. 8. H. Moorfield, an Associate 
Member of the Institution of Mechanical Engineers. 
Mr. Moorfield is a teacher, and is, befittingly, an 
ardent believer in the value of technical education 
for boys, even before they reach their teens. 
“There is,’ he said in his Presidential Address, 
“every justification for a measure of technical 
education when our children leave the junior schools 
at eleven years of age.’’ We will not deny for a 
moment that the Junior Technical Schools have 
done good work, and we recall the recommendation 
by the Committee on Education for the Engineer- 
ing Industry that the possibility of increasing 
their number should be favourably considered by 
the Board of Education and local education 
authorities. But before more money is spent upon 
them at a time when economy of public expenditure 
is imperative, we may ask for positive and unbiassed 
evidence that an extension of technical education 
is imperatively needed by industry. If industry 
is not certain that its products are better if they are 
made by youths who have been given a smattering 
of technical science, if it is not satisfied that it can 
and will absorb into its technical branches all 
those who are produced by the schools, if it is not 
satisfied that the type of youth who passes through 
the technical school is more ready, more intelligent, 
more promising than one who has had no specialised 
education, then we must ask ourselves if in the 
general interests of the country it is not better to 
devote the time of mere youngsters to history, 
geography, and such refining studies as literature 
and biography than to elementary technology. 
In other words, unless there is abundant 
evidence that the elements of a vocational 
education are necessary to the recruits to 
technical industries, and that our industries will 
suffer speedily if the supply of such recruits is not 
maintained, then it cannot be claimed that 
there is sufficient reason for great expenditure 
upon that type of education in the present 
condition of public affairs. It is often said 
that a scientific education is just as good as, 
if not better than, any other kind of educa- 
tion. It is impossible to say whether that state- 
ment is true or not. Some eminent headmasters 
who have been responsible for both kinds 
hold the opposite view, and are supported by 
a fair number of employers. But there are 
so many brilliant exceptions that no more 
can be said with safety than that in the right 
type of mind, any type of education is profitable. 
Mr. Moorfield asserts that “ the great thinkers of 
our day and the less hide-bound of our technical 
experts are all coming to recognise the necessity 
of freeing education from the fetters of the past, 
and giving it a new orientation in keeping with 
the phases of human development through which 
we are passing.” From which we take it that Mr. 
Moorfield believes that in a mechanised age educa- 
tion should have a mechanised bent. If that is 
indeed his view, we suggest that he is rather mis- 
interpreting the purpose of education. If it has 
not what our ancestors would have called a 
“moral ”’ effect, it is little worth. Surely that moral 
or ethical effect is more than ever needed when the 
mechanisation of the world is destroying all the 
old values. The old is not bad just because it is 
old. With all its defects, the old system of training 
engineers and mechanics turned out excellent 
men, men upon whom the engineering reputation of 
this country has been built up. It is not without 
interest to observe in this connection that despite 
the complete mechanisation of ships, the view is 
gaining ground, both in the Navy and the mercan- 
tile marine, that sea training in sailing ships 
produces the better men. 


We do not wish to appear as unsympathetic to 
the technical education of the class of lads who pass 
through municipal or similar schools. .There is a 
good deal of evidence that charge hands, 
foremen, and managers are recruited from men 
who have benefited by such education. But 
technical schools are more expensive than 
ordinary schools, and it is, we think, very ques- 
tionable that an increase in their number or 
their capacity is essential. Indeed, we are far 
from sure that the technical schools do not attract 
more pupils than are really required by industry, 
even in normal times. It must not be forgotten— 
the Committee on Education for the Engineering 
Industry noted the fact—that the tendency of lads 
so trained is to seek “ black-coat ’’ occupations, 
and that many of them go on to the commercial 
side and never enter the workshops at all. If the 





outcome of this kind of technical education is the 
production of youths who are unwilling to soil 
their hands at bench and lathe, it will, in so far as 
that occurs, fail in one of its objects, which, we 
take to be the improvement of the intelligence of 
manual workers in our factories. However, we 
do not desire to press the point, for the principal 
question at the present time is not how much 
technical education we could give with advantage, 
but how little we can do with at a time when the 
need of strict economy of public expenditure is 
imperative. It is all too easy to forget that 
the greater part of all State and municipal 
expenditure must in the long run be borne by 
the producing industries of the country. Hence 
any increase of such expenditure means that 
the cost of production is increased. The tech- 
nical education of artisans can therefore only 
be justified on purely economic grounds if the 
educated men produce correspondingly more 
than the uneducated. We are not sure that 
evidence of that result can be adduced. The 
experience of the war showed that any person 
of fair intelligence could be taught any one 
of most of the engineering “trades” in a few 
weeks—some of the trades so learnt calling for 
considerable skill. 
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Fuel Testing : Laboratory Methods in Fuel Technology. 
By Goprrey W. Hivs. London: Leonard Hill, 
Ltd. 1932. Price 15s. 

Tue author of this littl book is obviously well 

qualified for the task he has undertaken by reason 

of his experience, both as a technologist and as a 

teacher ; it must, however, be borne in mind that 

the subject is one that has been repeatedly dealt 
with by other authors, so that the present work 
challenges comparison with a number of others, 
notably perhaps with the work recently published in 

America under the title of ‘‘ Laboratory Manual of 

Gas, Oil, and Fuel Analysis.’’ Naturally enough, the 

latter work is based mainly on American practice, 

whilst Mr. Himus’s book deals more especially with 

British practice. The first five chapters are devoted 

to methods of coal sampling, analysis, and classifica- 

tion of coal. They call for no particular remark, the 
methods being more or less standardised. The 
section on coal sampling is, however, unavoidably 
imperfect, being based essentially upon the methods 
of the British Standards Institution, which are not 
yet fully worked out, so that the author is describing 


helpful, and certainly has not advanced this very 
difficult branch of the subject ; his own excuse that 
“* Our knowledge of the constitution of coal is not yet 
sufficiently complete for the matter to be put on a 
thoroughly scientific basis’’ may be accepted as 


valid. The next chapter is devoted to the determina- | 
tion of the calorific value of solid and liquid fuels, and | 


is noteworthy for the fact that the author only 
describes in any detail the high-pressure bomb 
calorimeter, holding that it is preferable to calculate 
an approximate calorific value rather than to use any 
of the cheaper forms of calorimeter. The next 
chapter is devoted to the methods of assaying coal for 
high and low-temperature carbonisation and again 
contains nothing of any special importance. We 
note, however, that the author has collated laboratory 
methods as far as possible with large-scale practical 
results. The next three chapters are devoted to a 
discussion of the mineral matter in coal, including the 
analysis of coal ash and the determination of its 
fusion point. This subject is no doubt one of the 
most important for a proper appreciation of any 
particular coal, but unfortunately these chapters are 
among the weakest in the book. Engineers expe- 
rienced in coal washing will hardly agree with the 
author’s statement that ‘‘ There is no method whereby 
the results of a specific gravity analysis of a coal may 
be applied directly to washery practice.’ On.the 
contrary, it may be definitely said that specific 
gravity determinations are the only method used in 
controlling washery practice, and the only object of 
making such determinations is to devise a suitable 
type of washery and to control the results obtained 
by it. Again, the chapter on the analysis of coal ash 
is very imperfect, particularly in the very important 
matter of the determination of the phosphorus con- 
tained in the ash. The statement that ‘A small 
amount of combined phosphorus is frequently present 
in the mineral matter of coal ”’ can hardly be accepted 
as a true statement ; it would be more correct to say 
that phosphorus is invariably present in the mineral 
matter of coal; the subject of the determination of 
phosphorus in coke ash has within the last few weeks 
been the subject of careful study by the Northern 
Coke Research Committee. Whilst this could, of 
course, not be known to the author at the date of the 
publication of his book, it is nevertheless surprising 
to find that the only method which he has described 











in detail and which he appears to recommend is one 
which the Northern Coke Committee condemns 
unhesitatingly on the grounds that the treatment 
‘“‘ leaves undissolved a considerable portion of th 
phosphorus.” In a later passage the author state 
that none of the phosphorus in the coal is volatilise:| 
during coking, and it would be interesting to know 
what evidence he has for that statement, seeing tha: 
most authorities consider that this point is open t. 
question. The final chapters deal with the analysi 
and testing of gases and oil and with pyrometr) 
whilst the last of all contains a few hints on the selec 
tion of coal and on the preparation of technica! 
reports, neither of which is likely to be of any 
particular value to experienced men, however usefu! 
it may be as hints for students. 

May we express a regret that in a book on Fue! 
Technology, where precision is so desirable, th: 
ambiguous initials B.T.U. are used in place of B.Th.U. 
Since B.T.U. has been appropriated by electrical 
people for Board of Trade Unit, it is very desirable 
that the distinction should be observed by the 
employment of B.Th.U. when British Thermal Unit 
are meant. 





SHORT NOTICES. 


Plane and Geodetic Surveying for Engineers. Vol. 1. By 
David Clark, M.A., B.Sc., M. Inst. C.E. London : Constable 
and Co., Ltd. 1932. 24s.—It is eight years since the 
first edition of this book was published, and in that time 
there have been considerable developments in the design 
and manufacture of surveying instruments. The author 
has thus found it necessary to enlarge the text consider 
ably and to re-write some parts of the book. We noticed 
also that the number of illustrations had been increased. 
The book is designed to form a complete treatise on plane 
surveying with as much geodetic as is likely to be of use to 
the civil engineer. The subject matter is included in two 
volumes, the first of which deals with the more common 
surveying operations. The first and by far the largest 
chapter describes instruments and their adjustments ; 
subsequent chapters deal with chain surveying, theodolite 
and compass traversing, ordinary levelling, plane table 
surveying and contouring. Later divisions deal with 
various office calculations, the setting out of works, 
tacheometry, and, finally, hydrographical surveying. As 
@ reference book it should be useful both to engineers 
and surveyors, while since it covers adequately all that is 
required for a degree course, it should also appeal to 
students. 


Steam Turbine Theory and Practice. By W. J. Kearton, 
M.Eng., A.M.I. Mech. E., A.M.I.N.E. London; Sir 
Isaac Pitman and Sons, Ltd. 1931. 15s.—-It is unneces- 
sary to say very much about this book, which has now 
reached its third edition. It already has an established 
position. Since the last edition was published develop- 
ments in turbine engineering have made it necessary to 
revise certain parts of the book, and the author has 
further endeavoured to bring it right up to date by pro 
viding in four short chapters a survey of the more impor 
tant recent developments. The second edition was issued 


| before the Institution of Mechanical Engineers had com 


partially elaborated methods, although his work gives | 
no hint that he is aware of the fact. The short chapter | 
on classification will, we are afraid, not be particularly | 


pleted its work on steam nozzles research. A chapter is 
included in the present book giving some account of the 
work performed by the Committee engaged on that task 
and the results obtained, while the effects of regenerative 
feed heating are dealt with in another new chapter. Some 
factors influencing the design of high-pressure turbines and 
a description of established types are dealt with in a short 
coneluding chapter. 
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“THE METALLURGIST.” 


Tue editorials in the May issue of our Supplement, 
Tue MeEratiunaist, deal with “Scrap” and “Tin in 
Steel "’ respectively. The former emphasises the impor. 
tance of the rational utilisation of scrap, while the latter 
raises the question whether the current practice of regard- 
ing small amounts of tin as excessively deleterious in 
by the known facts. In a second article, 
continues his discussion on some prin- 
ciples of testing, while Mr. Hunt gives an account of our 

t knowledge of the interesting subject of the electro- 
deposition of alloys. The metallurgical uses of calcium, 
the refining of nickel, heat-resisting alloys, the solution of 
metals in non-metallic solvents and corrosion structures 
are among the other subjects discussed. The solutions of 
metals in a ammonia are not only of great scientific 
interest in their bearing upon the nature of the metallic 
state, but may prove to of practical importance for 
the electrodeposition of metals which cannot be prepared 
from aqueous solutions. The work on corrosion structures 
which is reviewed throws an interesting light on the 
structure of solid solutions and, incidentally, on the 
so-called “‘ dezincification ” of brass and the “‘ blanching ” 
of some silver-copper alloys. 
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Outdoor Sub-station Lattice Steel 
Structures. 
By A. M. SPRUCE, A.Am.1LE.E. 
No. 


Il. (conclusion ).* 


Girders.—Girders that are employed for supporting 
switchgear in outdoor sub-stations are usually con- 
sidered as being simply supported, and having two 
reactions acting vertically upwards. Their structural 
connections to the columns may be formed in two 
general ways—by ordinary butt jointing, in which 
case the overall width of the girders is the same as 
the column width, or by carrying the booms straight 
across the column face, and fish-plating the booms of 
adjacent girders at the middle of the column. This 

















positions, the girder bracing must be so arranged as 
to give immediate support to the loads at panel points | 
in order to reduce local bending to a minimum, and | 


transfer the forces directly to the other booms. Witha | 


load concentrated between two nodes, the member 
itself acts as a beam, producing an additional stress, 
which must be added to the direct stress found from 
the force diagram, in order to obtain the total stress. 
In such cases the node forces are found by dividing 
the main force in inverse proportion to the distances 
of load from the panel points. By thus having to 
arrange the girder bracing members to suit the loads, 
introduces the essential difference between a lattice 
and plate girder. In the former, all external loads are 
applied or made to apply at definite points, and the 
shear forces are transmitted to the booms vid definite 
and independent members. Whereas in a plate 








members from the horizontal, then the maximum 
| direct force in the bracing equals the maximum 
shear force xcosec 6, or, either reaction x cosec 6. 
The smaller the angle 6, therefore, the greater the 
bracing stress and the longer the member, and in 
compression bars an increase in stress and unsupported 
length means a heavy and uneconomical section, 
For this reason the angle 6 should be limited to 
between 60 deg. and 45 deg., or a vertical member 
inserted designed for compression, with the diagonals 
arranged to take tensile forces, giving the arrangement 
shown in Fig. 11. From Fig. 11 it is seen that the 
shear forces decrease from the ends to the centre 
of the girder, the point of change being at each load 
position, and, consequently the bracing forces also 
decrease. Although the bracing force varies, it is 
customary to design the members from the maximum 











latter method of connection proves more efficient girder, the loads may be applied anywhere along its shear, and retain the same section throughout the 
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than the former, and, where a number of girders can | length, and the forces are not constrained to act | complete side, an angle section usually being chosen 


be connected together in this manner, their resultant 
formation conforms more nearly to a continuous beam 
than the first arrangement. Whichever method of 
connection is employed, the member forces are found 
fairly accurately by assuming the girder to be a 
simply supported beam. The deflection, however, 
for a girder of the continuous type will generally be 
less than that for a girder having butt-connected ends. 
It is customary in outdoor sub-station steelwork to 
design the lattice girders with parallel flanges, to 
facilitate the mounting of links either above or below 
the girder, although there are one or two stations in 
commission having curved girder booms. One par- 
ticular example is the 220-kV outdoor switching struc- 
ture on the roof of the Conowingo hydro-electric 
power-house of the Philadelphia Electric Company, 
U.S.A. At this station the underside of the main 
girders are concave and support post insulators, the 
span is 72ft. and the depth varies from I16ft. at the 
ends to 8ft. at the middle. The curvature of the 
lower—or upper—boom in this manner relieves the 
side bracing of a proportion of the compressive stress, 
by itself being in compression and taking part of the 
shear load. On the other hand, the booms of a 
parallel type girder take practically no shear, but 
solely resist the direct bending moment. In general 
structural work, this curved type of girder can 
economically be employed for very large spans, but 
for sub-station purposes the light loadings and small 
spans do not warrant its use, and consideration there- 
fore is only given here to the parallel type of girder. 
The method of stress solution for a girder is very 
similar to that employed for a column, as the bracing 
members connecting the top and bottom booms again 
take the shear forces, and the booms themselves the 
bending moments. The actual forces in the bracing 
therefore depend directly on the magnitude of the 
external loads, but the boom stresses are governed, 
in addition, by the span and depth of the girder. The 
external supported loads in all the girder illustrations 
have been made equal to 3200 lb., in order that the 
various force diagrams may be compared. These 
loads represent the weight of the isolating switches or 
other switchgear, and are assumed to be symmetrically 
placed in the span, with their phase centres propor- 
tioned, according to the voltage of the system. When 
drawing the force diagrams, consideration must only 
be given to the members situated in one face, either 
vertical or horizontal, and, as shown, are divided 
by two. With a symmetrical arrangement of loads 
the reactions at each end of the girder have the same 
numerical value, and equal one-half the vertical loads, 
but act in the opposite direction. If for some reason 
the girders are not symmetrically loaded, then the 
reactions will be unequal, and their value found either 
graphically, or, more easily, by taking moments of 
the external forces about each reaction in turn. 
Isolating switches and bus-bars connection will 
usually constitute the main loads on the girders, and 
have definite positions in the span. Knowing these 


* No. I. appeared May 20th. 





in any particular path, but transmitted through the 
entire web. In addition, the unsupported lengths 
of the top compression boom in a lattice girder, 
given by the panel lengths, are very much longer, 
and have greater tendency to buckle than the corre- 
sponding lengths in a plate girder flange, riveted 
every few inches. In all the girders considered here 
the top booms are in compression, and the bottom 
booms in tension, no matter whether the switchgear 
is above the girder or underslung. 

The various names associated with lattice girders 
are primarily adopted according to the type of side 
bracing used. Corresponding with the column bracing 
in Fig. 1, the Warren trusses shown in Figs. 8 and 9 
are the most commonly used in stations for supporting 
light loads. With the loading on the top boom, and 





























and adopted for both compression and tension 
members. Two important facts should here be 
mentioned. The first is that the shear theoretically 
does not change from one value to another in a vertical 
plane, as shown, but at an inclination depending 
upon the base width of the isolating switches or other 
supported switchgear. All shear diagrams, however, 
conveniently assume the loads to be applied at line 
contacts, although, in practice, they are not applied 
in such a manner. Secondly, in simply supported 
girders the section having greatest shear has least 
bending moment, and the greatest bending moment 
occurs at the point of zero shear. 

Often, it is found necessary to support both under- 
slung and upright isolating switches in the same 
vertical plane, and in order to do this with Warren 
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employing a Warren or triangular type of bracing, | bracing a girder with double lacing is necessary. 


the members will be alternately in tension and com- 
pression from the ends to the middle of the girder, 
the centre pair both being struts as shown in Fig. 8. 
A reversal of bracing stresses will occur with an 
underslung load, as seen in Fig. 9, and here the centre 
pair are in tension. Typical bending moment and 
shear force diagrams representative of all the girders 
considered here are drawn in Fig. 11, from which 
figure it is seen that the maximum shear occurs 
in the last two panels at either end of the girder, 
and for asymmetrically loaded beam, equal to one-half 
the total external vertical loads. To determine the 
bracing member section, the maximum total shear 
is required, and to obtain this figure all the dead 
loads must be taken into consideration, including 
the initially assumed girder steel work weight. 

In Fig. 8, if 6 equals the angle of slope of bracing 


A double Warren girder is illustrated in Fig. 10, 
and provides the bracing at load application points 
essential for the direct transference of forces to the 
opposite booms. Although the girder forms a statically 
indeterminate structure, it may be solved fairly 
accurately by assuming that each set of bracing 
takes one-half of the loading, and the force diagrams 
are drawn as in Figs. 8 and 9, the forces common to 
the two frames being added together to obtain the 
maximum force. With this same assumption of 
division of external loads between the two sets of 
bracing, one force diagram may be drawn giving 
directly the stresses in all the members, as shown in 
Fig. 10. The crossing points of all the bracing 


members, are riveted or bolted to halve the unsup- 
ported length of compression members, resulting in a 
saving of material. 
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Fig. 11 illustrates the N or Linville girder, called 
in America the Pratt truss. With a loading applied 
either above or below this type of girder, the vertical 
and diagonal members are in compression and tension 
respectively, except that for an underslung load the 
middle vertical bar has zero stress, the load at this 
point being distributed between the ties which lie 
each side the centre line. 
the reactions R, and R, due to the switch loads, 
equal 2400 lb. and the maximum bending moment 
at the centre is : 


(2400 x 12) — (1600 x 6), or 19,200 lb.-ft. 


In order to distribute the 
efficiently between all the booms, and to take up any 


torsional stresses due to link vibration when switching | 


in or out, internal cross diagonals are very often 
inserted at the load points, as shown in the view on 
section A A, Fig. 11. These internal diagonals are 
usually fixed to the side verticals, but in Warren 
trusses, where there are no verticals, it is desirable 
to design the top and bottom faces with members 
normal to the booms. 
members are replaced by the switch bases, as is often 


the case, then cleats can be fixed to the booms for | 


the attachment of the internal bracings. 
The Linville girder used for sub-station structures, 


appears to present an economical and simple design, | 


beth for light and heavy loading. This type can be 


The maximum shear at | 


If, however, these normal | 


The girder shown in Fig. 14 is the most general 
type employed in sub-station practice, and used in 
the majority of countries, particularly America. 
It is a modification of the Linville truss given in 
Fig. 11, in which the verticals are designed as struts 
and the laterals as tension members. All the pre- 
viously considered girders are perfect frames, with 
just sufficient stressed members to support the 
external loads, but if the distribution of loads is as 
shown in Fig. 14, then one of the tension members 
situated between every vertical strut is redundant. 
In stations where this type of girder is chosen, the 


| corresponding column design is usually similar to 
external loads more | 


that given in Fig. 7. 

All the girder force diagrams considered here, have 
been drawn from vertical loads to find the forces 
in the side bracing only, but in order to obtain the 
maximum compressive boom stress, the horizontal 
external forces must also be taken into account. 
These horizontal forces will be the strained electrical 
connections, and wind load acting on the side of the 
girder in the same direction as the strained connec- 
tions. The stress produced by these forces in the 
top compression boom, must be added to the com- 
pressive stress in the same member found from the 
vertical loads, to give the maximum stress for member 
design. The force diagrams, however, for the girder 
top and bottom face members employing horizontal 
forces, are drawn in exactly the same manner as 


percentage of the cost of the total iron and steel, represents 
about 7} per cent. of the total material and from 35 to 40 
per cent. of the labour expended upon it, the author trusts 
that these notes on the subject may prove of interest to 
the members of the Institution. 


REQUIREMENTS OF REGISTRATION SOCIETIES. 


A paper such as this should perhaps deal with the 
materials from their origin and include references not only 
to the manufacture by the rolling mills, but to the physical 
and chemical properties of the bars to be used. Since, 
however, the various registration societies only demand 
that the shipbuilders should use rivets made from bars 
equal to their required standards so far as physical tests 
are concerned, it is proposed to deal only with the subject 
from this standpoint. 

Excluding the special materials required by the 
Admiralty, rivets in general are of the following materials : 
—(1) Iron, (2) ingot iron, (3) steel. 

An analysis of the leading societies’ requirements for 
these materials will show that, so far as steel is concerned, 
all are in general agreement for the number, tensile, and 
elongation tests of the bars and the various bend tests of 
the finished rivet. In the case of iron, however, only two 
of the societies, Lloyd’s and Germanischer Lloyd, require 
physical] tests for the bars and it is only recently that the 
former have included these in their rules and, in addition, 
have called for tests for ingot iron. 

The bend test of rivets, whereby the shank is to be bent 
cold and hammered to touch, is, so far as iron rivets are 
concerned, very drastic, as the average length of rivet 
used hardly permits of this being done without breaking 
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employed throughout the complete station structure, 
and only the sections need be modified for the heavier 
loadings, as might result from isolating switches 
supported above and below the same girder. For 
this type of double loading, the graphical solution 
will be as shown in Fig. 12. The external forces 
are set down to scale considered in a clockwise direc- 
tion round the frame diagram, and by comparing 
this force diagram with Fig. 11 it is seen that the 
majority of bar forces are doubled, as would, of course, 
be expected. 

Fig. 13 illustrates a Howe type girder. The 
essential difference between the Howe and Pratt 
trusses lies in the slope of the diagonal bracing ; 
in the latter type these members are in tension 
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and slope downward towards the centre Of the span, 
whilst the Howe laterals slope upward towards the 
centre and are designed as struts, or the compression 
members change from a vertical to a diagonal 
position. If the force diagrams in Figs. 11 and 13 
are compared, it is seen that for the same external 
loading the compressive forces in a Howe truss 
have increased in magnitude due to their inclination, 
and as the unsupported diagonal length is greater 
than the vertical bracing, the resulting strut design 
in a Howe girder is much heavier than in a Linville. 
Of the two types, therefore, the Linville girder is 
used to a very much greater extent in sub-station 
structures. In fact, usually, the compression members 
in a Howe truss are constructed of timber, and the 
tension members of steel, thus forming a composite 
girder. This girder is rarely built up entirely of steel. 


those for the sides, and therefore, need not be con- 
sidered here. 

The following list gives a few types of girders 
employed in lattice-supporting structures on high- 
voltage outdoor stations in various parts of the 
world :— 

132 kV “Grid” scheme, Central England, 
H.D.B., L.D.B. and H.E. stations, Linville type to 
Fig. 11. 

132 kV “Grid” scheme, 
Greenock and Dalmarnock 
Warren type to Fig. 8. 

220 kV system, Hydro-electric Power Commission 
of Ontario, Leaside station, Warren type to Fig. 8. 

220 kV system, Philadelphia Electric Company, 
U.S.A., Conowingo station, type to Fig. 14. 

154 kV system, Tokyo Electric Light Company, 
Japan, Kameido station, type to Fig. 14. 

220 kV system, Wallenpaupack Development 
of the Pennsylvania Power and Light Company, 
U.S.A., Siegfried station, double Warren type to 
Fig. 10 for transformer bays. 


Scotland, 
majority 


Central 
stations, 








Rivets in Shipbuilding.* 
By ROBERT BOARDMAN. 


Wir8 the ever-increasing application of electric welding 
as a substitute for riveting, a paper such as this may, to 
the welding enthusiast, appear to be in the nature of a 
retrogressive step. While no one will belittle the great 
advancement which has already taken place, all will agree 
that welding is relatively in its infancy, and while its future 
developments may effect revolutionary changes, yet there 
is a widely held opinion that with its latent defects and 
the nature of the difficulties still to be surmounted in 
electric welding, many years may elapse before the noise 
of the riveters’ rs in our shipyards is entirely 
silenced and replaced by the glare of the welding flame. 
In passing, it may be mentioned that it is the considered 
judgment of many—from experience already gained— 
that the attempted combination of welding and riveting 
in any structure is unsatisfactory both from a practical 
and commercial point of view. 

Mindful of the fact that in the usual type of merchant 


vessel the cost of rivets and riveting, considered as a | 
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the fibre of the material, however good the quality of iron 
used may be, since the operation generally involves, not 
only bending, but crushing. 

Wrought iron, often called “‘ malleable iron,”” has been 
in use in shipbuilding for the manufacture of rivets since 
the introduction of iron shipbuilding in place of wood, and 
its malleability, among the other properties it possesses, 
renders it a most suitable material for such purposes. 
Members will be aware that a great deal of the success of 
this material depends in no small degree upon the care and 
attention which is exercised during the process of manu- 
facture, and it may well be that the conditions existing 
in the immediate post-war days were responsible for the 
poor quality of iron rivets then procurable, when the 
failure of heads and points through cracking occasioned 
serious delay and expense. This failure was perhaps 
responsible to a great extent for the extended use by the 
rivet manufacturers of ingot iron bars, the malleability of 
which is equal to that of wrought iron; but it possesses 
the added advantage of being more readily obtainable of 
consistent quality. 

Lloyd's latest requirements for both these irons are of 
such a nature as now to ensure a supply of rivets of a first- 
class quality. Steel, though of a higher tensile strength, 
does not possess the same malleability as either of the fore- 
going, and it is for this reason that a higher price is paid 
for the driving of such rivets. Practically all rivets used 
in this country to-day are of iron, and it is claimed by 
some that they are less liable to corrosion than the steel 
rivet. 

In the choice of materials the experience of the ship 
owners might with advantage be taken into consideration, 
as it must be borne in mind that in thése days of specialisa- 
tion, in which shipping participates equally with other 

industries, the general trader is becoming more and more 
searce. To-day, when the vessel leaves the builder's yard, 
| she invariably proceeds into service on a specific route. 
| In many cases this involves trading continuously in waters 
| which contain matter having a corroding influence on the 
| ship’s hull and which shows particularly on the points 
lof the rivets. While the question of corrosion is one 
| regarding which there is at present no very definite know- 
| ledge, due to so many factors being involved, yet many 
| owners—especially those running their vessels between the 
| North American and Mexican Gulf ports—have in the 
| last few years very considerably reduced the trouble they 
have experienced through the pitting of the points of the 
| under-water shell rivets by the substitution of iron rivets 
for steel. 


DeEsiIGN oF RIVETS. 


For the sake of example, the proportions hereafter 
referred to are those required by Lloyd’s Register of 
Shipping. In considering the relative proportions of the 
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head, the shank, and the point for pan-headed rivets, it 
must be borne in mind that the act of driving changes 


considerably the proportions of the rivets as manufactured. | 


While the depth of the head is reduced, the diameter of 
shank is increased by yin. From observation, it would 
appear that the average reduction in the depth of head 
equals about yin. From tests which the author carried 
out it was found that, even when the depth of head 


it which are reflected in the finish of the rivet and which 
do affect the builder. Unless the rivet bar be sheared at 
right angles, the rivet will be delivered with the shank 
of uneven length, the result due to the angle of cut, making 
it impossible for the riveter to form the point correctly. 


usual, a proportion by each method. Oonsidering the 
relative merits of these two systems of riveting in efficiency, 
cost, and output, one would in all probability find the 
bulk of opinion in favour of hand work. It is, of course, 
possible to obtain work done by pneumatic hammer as 


There is also the question of excentric heads, which are | efficient as any done by hand; but the feeling does exist 


due to neglect in changing and cleaning the dies at regular | 
i | hammer rather than to stave up the shank, which is 


| intervals. These inaccuracies may appear to be of minor 


for a jin. rivet was reduced from the normal figure of | 


0-525in. down to 0-400in., the head remained intact, the 
fracture occurring in the shank which had been increased 
to its effective diameter of #in. By adding to this latter 
depth the allowance of yin. for reduction in driving, it 
would appear that the normal head could safely be reduced 
by about gin. 

The tests further showed that the countersink required 
in a plate of 0-36in.—the minimum thickness for a jin. 
rivet—also remained intact, while the shank increased to 
the effective area fractured. As the head and shank do 
not increase with the increase in thickness of plates 
within the preseribed limits, is it not reasonable to conclude 
that there is no necessity for any change to be made in 
the countersink ! 

With countersunk-headed rivets, if it is essential to have 
the present variations in the points, surely it is equally 
essential to have variation in the depth and angle of head. 
In practice, however, we find that manufacturers supply 
heads to their own design which is constant for each 
diameter. One can readily understand this procedure, as 
otherwise the number of dies required would be very 
great indeed. 

A further point which the author feels might receive 
consideration is the countersinking to the full depth in the 
case of plates below }in. in thickness. Should the counter- 
sink be too heavy, the hole will be enlarged, and in the 
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importance, but often are the cause of considerable 


| complaint. 


PREPARATION OF WORK. 
Too much importance cannot be attached to the question 
of screwing up the materials preparatory to riveting. 
The number of bolts required depends chiefly upon the 


quality of workmanship in preparing the materials, and | 


in the accuracy of erection; but in all cases the bolts 
must be sufficient in number to ensure a “ steel to steel” 


reamering which may be necessary, from becoming lodged 
between the faying surfaces, but so that no initial stress 
will be set up in the rivets. 

Correct heating is also of paramount importance, 4 
thorough soaking heat being ideal. With rivets to be 
be driven by pressure machines, it is customary for the 
rivets to be heated in furnaces either by coal, oil, or 
electricity. The choice of the method of heating will 
depend on the relative costs in any particular locality ; 
but each has been found satisfactory, and has its own 
adherents. 

The open bellows fire in general use on the berths may 
be heated by either coke or coal. Opinions as to which 
of these fuels should be used, appear to vary with the 
locality of the yards, but perhaps, it is not so much a 
question of the relative merits of the different methods, 
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| concerned, the finish is generally in favour of the “ 





that the tendency is to spread the point by the pneumati 


the first operation performed by the hand worker. It 
may, however, be stated that so far as appearance is 
windy 
tool.” 

While opinions may vary about the relative efliciencies 
of these two methods, no doubt whatever exists on the 
costs of the necessary plant required by each. From a 
careful investigation which the author made, it was found 
that, ignoring even the capital cost of compressors, mains, 


| &c., the cost per hundred rivets for pneumatic power, 
job, not only to prevent possibility of borings from any | 


upkeep, and replacement of machines, hose, &c., was as 
much as 2s. 6d. greater than the cost per hundred for 
upkeep of the hand tools. As the present allowance 
from the piece rates for the use of the machine is only 
15 per cent.—-where the work is screwed up by the riveters 
—it would appear that it is uneconomical to employ 
this method where the list price falls below approximately 
17s. 6d. per hundred. Unless, therefore, some larger 
concession can be obtained for the use of the machines, 
as was the case in pre-war days, this factor alone must 
militate against the increased adoption of pneumatic 
riveting. 

In passing, it may be mentioned that the practice 
of “ going back *’ on the previous rivet is one which is 
fundamentally sound and should always be insisted upon 
All builders are well aware that to do any work upon 
either iron or steel at temperatures within what is known 
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case of any slight unfairness, there is a tendency to further 
enlargement of the hole, due to the action of the drift on 
the sharp edge of the countersunk plate. Is it not possible 
to leave some small proportion of the plate solid, and by 
increasing the angle of the countersink, to retain the 
effective grip on the plate ? 

While one cannot but admire the skill and accuracy 
displayed by the average workman when engaged in the 
operation of countersinking, yet it seems incredible that 
any one should be asked to countersink to nine-tenths of 
the depth of plates varying by decimal places of thickness 
or to countersink exactly for the full depth of others. 
Fig. | shows the anomalies which exist with the counter- 
sinks required for the riveting in single and double butt 
straps, the depth of countersink in each case being deter- 
mined by the greater thickness of plate. 

The remaining sketch shows that the point of a jin. 
diameter rivet required for 0-5lin. plating is actually less 
than the point required for a jin. diameter rivet in 0-50in. 
plating. Since the depth of countersink for plating above 
(- 50in. thickness is required to be nine-tenths of the depth 
of the plate, it is obvicus that up to 0-55in. thickness the 
depth of countersink is no greater than the depth of counter- 
sink for 0-50in. thickness which must be countersunk the 
full depth of the plate. Further, the change of angle is 
such as to reduce the diameter of the point. 

Fig. 2 shows an example of the anomalies which exist in 
the ease of countersunk-headed rivets. A further practical 
point which may be noted is that while one of the angle 
bars has to be countersunk in each flange to suit the angle 
of rivet head as manufactured, the other bar has to be 
countersunk to suit the head of the rivet in one flange and 
the point of the rivet in the second flange. 

In these circumstances, the author feels that the whole 
question of countersinking should receive further con- 
sideration, and suggests that the present minimum require- 
ments for any given diameter should be constant for that 
diameter, both for heads and points. This small modifica- 
tion of the rules would permit of greater accuracy in 
countersinking, as stops could be fitted on the cutting 
tool so as to ensure a constant depth of countersink. 
Fig. 3 shows the saving in the weight of rivets which would 
be effected by this suggestion. 

MANUFACTURE. 

The actual manufacture is perhaps only of passing 

interest to the shipbuilder, but there are a few factors in 





as the practice which has been long established in the 
various districts. The custom which prevails on the North- 
East Coast of using a punched plate for holding the rivets 
when being heated, is one which is open to question. It 
would be interesting to learn of the advantages which 
are claimed for this system. 

In the interests of the shipbuilding industry as a whole 
it would appear that the operation of screwing up might 
be carried out by special squads, as is the general case in 
some countries—and thus permit of the tradesmen being 
fully employed on the actual work which they have been 
trained to do. 


RIVETING. 

Pressure Machines.—-The advantages of pressure- 
machine riveting, whether the power be hydraulic or 
pneumatic, are maximum output, low cost and high 
efficiency, which make it desirable that as much work 
as possible should be done in this manner. The extent 
to which it may be adopted will be determined by the 
facilities available and the type and size of vessel under 
construction ; but, perhaps, even under the most favour- 
able conditions the proportion does not exceed 25 per cent. 
of the total rivets in any vessel, while a fair average of 
all types would be about 15 per cent. 

The pressure-machine system necessitates the exercise 
of great care in the use of the correct length of rivet as 
perfect heads and points may be obtained yet the hole 
remain unfilled, due to the snaps coming to rest on the 
materials before the rivet has been correctly staved. 
Many builders prefer to have rivets slightly in excess of 
the absolutely correct length so as to ensure that the hole 
shall be correctly filled, which fact will be shown by the 
formation of a ring of material round the head and points. 

The number of rivets which may be taken from the 
furnace at any time will be governed by the nature of 
the work and the speed of the squad, but care must be 
taken to ensure that the maximum number is such that 
the rivet has not appreciably cooled before the applica- 
tion of the pressure. While certain inspectors demand 
that as low a number as three be the maximum, perhaps 
a fair average might be taken as five or six. 

Hand and Pneumatic Riveting.—Accepting the approxi- 
mate average of 15 per cent., to be driven by pressure- 
machines, the remaining 85 per cent. may be put in by 
either hand or pneumatic hammers—or, as perhaps is 


@ 


as the “ blue-heat range,” is extremely dangerous, owing 
to the brittleness of the material within this range, and 
it is therefore essential to leave the rivet until it is cooled 
down below this temperature before “going back’ 
and completing the necessary finishing off. 

Output.—Perhaps there is nothing more misleading 
than data unless all the factors and conditions are available. 
With riveting data so much depends upon the extent, 
conditions, and parts of the structure to which each system 
of riveting is applied ; but the following figures taken over 
a period of twelve months may perhaps be of interest : 


Hand Pneumatic. Hydraulic 
Percentage driven 70 15 15 
Output per squad hour 42 26 75 


RECORDS AND THEIR USE. 


Perhaps no truer record of the progress of the iron and 
steel work may be found than that shown by the weekly 
count of the rivets, for the simple reason that, generally 
speaking, after the riveting is done, whatever be the stage of 
construction, the entire process of fabrication and erection 
of any particular portion is completed except for caulking. 
Among the data obtainable from careful records which 
show weekly and progressive totals are the followjng : 


1. Total number of rivets driven. 

2. Cost per hundred of rivets driven 

3. Relation 6f rivets driven to total cost of iron and 
steel work. 

4. Output per squad hour for each type of riveting. 


These records may, of course, be kept for any sectional 
work as well as for the vessel as a whole. 

Fig. 4 shows the actual riveting curves of a vessel 
Eliminating holidays and any abnormal stoppage, the 
amended curve would be in accordance with the dotted 
line, the actual time being reduced by the length of such 
stoppages. It will be seen that this is almost a fair curve, 
and by assuming the time of riveting as being one hundred 
and the total number of rivets driven as one hundred, then 
a standardised curve may be drawn which shows per- 
centage rivets driven at percentage time. The actual 
costs per hundred at percentage output compared with the 
finished total cost per hundred may then be recorded. 
In the same way, from these records, the progressive iron 
and steel costs may be checked weekly. As previously 
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stated, the iron and steel work is alinost completed when 
the riveting is finished and since any percentage inaccuracy 
is fairly constant, the figures obtained may themselves be 
considered as such. 

Just in the same way as the riveting costs of the finished 
vessel may be, for example, 40 per cent. of the finished 
iron and steel costs, so is there for each type of vessel and 
for each method of building a similar constant at any 
stage in the vessel's progress. This constant C, which is 
shown on the curves, is obtained as follows :— 

Number of rivets 
100 
No. of rivets per ton 
100 
The values for C are obtained as the building of the vessel 
proceeds and recorded as shown. 

The weekly records of rivets driven in each vessel should 
show the number put in by journeymen and apprentices 
for each system of riveting with their cost. As it is impor- 
tant that correct costs and percentage of work done by 


C= total steel and iron cost ; 


C=steel and iron rate per ton. 
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apprentices should be recorded in order that corrections 
may be made to suit the number available for any 
particular vessel. 

From such records all the necessary data are obtained 
which, when analysed for each type of vessel, will be 
readily available when arranging the building programme 
of new work. The first essential is to know the approxi- 
mate number of rivets which will be required. This is 
obtainable either from the working drawings or from 
records showing the number of rivets per ton of iron and 
steel for the size and type of vessel in hand. Knowing 
the exact number per hundredweight of each type and size 
of rivet, progressive totals may be made of the number 
issued, which, compared with the count at any particular 
date, form a ready check upon the number driven, the 
difference being the number in hand plus those wasted 
in one way or another. An opportunity is thus given to 
keep this difference as low as possible. 

The riveting curve to suit the building programme is 
then made; also the estimated curve for iron and steel 
costs and the cost per hundred at the various stages. The 
steel output curve is next drawn to suit the riveting curve, 
which will not only determine the speed at which the steel 
and iron materials must be erected, but also when delivery 
of the raw materials will be required. The progress of the 
vessel week by week can therefore be readily checked and 
any departure from the estimated progress be imme- 
diately investigated. 








The Nelson Motor Liner Highland 
Patriot. 


Ly last week's Journal we referred to the official taking 
over of the new Nelson Line refrigerated cargo and passen- 
ger ship ‘“‘ Highland Patriot,’ and her voyage round from 
Belfast to London. The engraving on page 593 shows 
the genera] appearance of the ship, whilst the adjoining 
drawing is a vertical section through the main engine-room 
looking forward, illustrating the machinery lay-out and 
the arrangement of the exhaust pipe connections and change 
valves, the waste heat boiler, and the main and auxiliary 
silencers in the uptakes. The new liner has been built to 
replace the ‘‘ Highland Hope,”’ which, it will be remem- 
bered, went aground off the rocky coast of Portugal in 
the autumn of 1930 and suffered total loss, without, 
however, any loss of life. The new ship embodies in her 
design new features which have been adopted as a result 
of the successful service of her four sisters. She is a shelter 
deck vessel, with a long forecastle, and the superstructure 
amidships is designed to contain nearly all her 
passenger accommodation. There is ample deck area for 
promenade and sports purposes, and the accommodation 
provided is unusually large for the type of ship. With her 
slightly raked stem and cruiser stern, two square funnels, 
and pole masts, she presents, with the Nelson Line colour- 
ings, a very attractive appearance. 

Main Propelling and Auxiliary Machinery.—As the 
first Nelson motor liner, the “ Highland Monarch” was 
fully described and illustrated in THe ENGINEER of 
October 12th, 1928, we need not go into further details 
as to the hull or propelling and auxiliary machinery, 
particulars of which are given in the accompanying table. 
It may be mentioned, however, that the main engines 
embody the builders’ latest air injection practice, and 
employ fresh water cooling for both cylinder covers and 
liners, with oil-cooled pistons, the oil being taken from 
a system which supplies the main bearings. As both the 
fresh water and oil-cooling systems are closed, sea water 
can be conveniently employed in the coolers which form 
a part of the circulating systems. The engine-room 


auxiliary machinery is electrically operated, and where 
possible automatic controls have been adopted, while 


in other cases warning bells and tell-tale devices have | 


been provided. The deck machinery and navigating 
appliances are also electrically operated, and for this | 
reason a large generating plant with ample emergency 
power has been adopted. 

The safety appliances include water-tight subdivision | 
and fireproof bulkheads, with automatic water-tight doors 
and electric fire alarms. A new device introduced by 
Mr. A. R. T. Woods, the director and general manager 
of the Nelson Line, is an arrangement of lights at the 
promenade deck level, which, while normally used for 
illuminating the deck, can be instantly swung outboard 
by the simple operation of a lever to give the necessary 
light for launching the lifeboats. A new feature of the 
auxiliary machinery is the installation of a new type of 
Clarkson Silencer boiler for waste heat recovery, the 
design of which incorporates a large internal water space. 


A single manhole door gives easy access to all internal | 


spaces, which greatly simplifies the operation of inspection 
and cleaning during periods of overhaul. The boiler, 
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the compressors are of the Crossley-Premier four-stroke, 
airless-injection type, and each generates about 310 B.H.P. 
at 179 r.p.m., in four cylinders 16}in, diameter and 24in. 
stroke, arranged vis-a-vis. Each machine consists of two 
double-acting compressors mounted opposite to each other 
and driven off se te cranks. The crank shaft is fitted 
with a half-coupling and is bolted direct to the fly-wheel 
of the oil engine. The capacity of the ammonia machines 
is such that each is capable of maintaining a temperature 
of 15 deg. Fah. in the whole of the cargo spaces under 
tropical conditions, the other machine being spare. A 
separate horizontal electrically driven ammonia machine 
of standard type is installed for dealing with provision 
rooms of a total capacity of about 10,300 cubic feet ; 
this plant also serves three water coolers, an ice-making 
tank and various cold cupboards in the accommodation 
spaces. The arrangements made for the safe working of 
the plants under all conditions are interesting. 

The starting air for the Premier oil engines is obtained 
from the air reservoir in the main engine-room, but, in 
the event of this source being unavailable, starting air 


| can also be obtained from the two emergency oil engine 
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which is shown in the drawing at bridge deck level, is 
7it. 10in. in diameter, with a height of 15ft. 10in. It is 
arranged normally to take the 


both exhaust pipes being connected into the boiler, but 


engines in an emergency. Alternative oil firing is provided 
by the combustion chamber set below the boiler, and fitted 
with oil burners of the Clyde low-pressure air type. 
The boiler is designed to give a steam production 
of about 4800 lb. per hour on exhaust gases, and about 
5000 lb. per hour on oil firing. 

Refrigerating Plant.—As regards the refrigerating plant, 
it will be recalled that considerable interest was created 
by the novel features incorporated, to the specification 
of Mr. A. R. T. Woods, in the cooling plants of the five 


of the plants supplied to these ships. It comprises two 
horizontal type Hall ammonia refrigerating machines 
installed in the shelter ‘tween decks immediately abaft 





feet measured inside the insulation. The engines driving 


Cross SECTION THROUGH ENGINE-ROOM OF 


gases from one engine, | 
and 50 per cent. of the exhaust gases from the other engine, | 


is capable of taking the whole of the gases from both | 


| temperatures to be maintained in the cargo spaces 
| ing to the nature of the cargo, so that either chilled and 
“ Highland” motor ships built in 1929 and 1930. The) 


refrigerating plant of the ‘‘ Highland Patriot ” is a replica | 
| thereby recording the amount of brine passing through 


the main motor room, which are designed to deal with the | 
cargo spaces of a total capacity of about 616,000 cubic | in two of the compartments in the shelter ‘tween decks 
| for the carriage of bananas. 


“HIGHLAND PATRIOT" 


driven generating sets situated on the boat deck. It has 
also been arranged that the same sets are powerful enough 
to supply sufficient current to drive the brine and circulat- 
ing water pumps should, at any time, the main engine- 
room be:flooded. Although the main circulating water 
pump is placed in the main engine-room, the motor of 
the pump is furnished with a water-tight ‘‘ diving bell ”’ 
hood, which allows the pump to operate under submerged 
conditions. As refrigerated cargo is carried homewards 
only, the cross connections in the brine circuits are 


| so that the provision room duty can be undertaken by the 


main machines on the homeward voyage, only requiring 
the smaller machine to be used on the outward voyage. 


The brine control system is designed to allow varying 
accord- 


frozen meat or fruit can be carried. Brine flow meters 
are provided, with connections to each brine circuit, 


any one circuit, and ensuring a very fine regulation of 
chamber temperature, while complete thawing arrange- 
ments are also incorporated. Special provision is made 


The complete refrigerating 
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equipment was designed and installed by J. and E. Hall, 
Ltd., of Dartford 

The “Highland Patriot,” after running successful 
trials, was handed over by the builders to the Nelson Line 
on Saturday, May 14th, when she left for London with a 
large party of guests on board. She sails on her maiden 
voyage to South America vid Spain, Portugal and the 
Canary Islands, to-morrow, Saturday, May 28th. 

The principal dimensions and particulars of the 
“Highland Patriot” are given in the following table : 


Hull Particulars 


Length between perpendiculars 520ft. 
Breadth moulded 69ft. 
Depth to upper deck 35ft. 9in 
Displacement, about 17,920 tons 
(jross tonnage. 14,157 
Loaded draught, approximately 28ft. lin 
Designed service speed, about 15 knots 
Passenger Accommodation 
Number of first-class passengers 135 
Number of intermediate-class passengers 66 
Number of emigrants Up to 600 


Insulated ( apactities 


616,000 cub. ft. 


Votal reirigerated cargo space 
10,300 cub. ft. 


Total provision room space 


Main Propelling Machinery. 
Number of engines a A 
Number of cylinders each engine Ei 
l'ype Herland-B. & V = stroke 


double -acti 
Designed output, each <0 8.H.P. 


Normal 105 r.p.m. 

Bore of c ylinders 680 mm. 

Stroke . 1600 mm. 

jusiliary Generator Nets. 

Four 200-kW, six-cylinder, four-stroke, 5.A. Harland 
3. & W. 

Iwo 50-kW, three-cylinder, four-stroke, S.A. Harland 
B. & W. emergency sets. 








THE NEW WALLASEY FERRY BOAT 
ROYAL IBIS II. 


THERE was recently delivered from the Govan yard of 
Harland and Wolff, Ltd., the Mersey passenger ferry, the 
** Royal Iris L.,”’ in which a number of innovations in 
design have been incorporated. The ship has been built 
for the County Borough of Wallasey’s Liverpool service, 
and her trials were in every way successful, the contract 
speed of 12 knots being easily maintained. 

The vessel is divided into eighteen water-tight vompart- 
ments, and is thus very near to the ideal of an unsinkable 
ship There are three decks accommodating about 2000 
passengers, the main deck with a large general saloon 
and smoking saloon, the shelter deck and a sun deck 
above. The sun deck is available for the passengers as 
& promenade in fine weather, and the arrangement marks 
an innovation as regards the Mersey ferry service. 

The “ Royal Iris I1.’’ has been built to the latest require- 
ments of Lloyd’s and Board of Trade for passenger ferry 
purposes, and her principal dimensions are as follows : 
Length overall, 158ft.; beam moulded at main deck, 
48ft.; depth moulded, 13ft. Ijin. Twin rudders of 
Flettner type for the easy manwuvring of the vessel are 
provided. Electric lighting is fitted throughout, and the 
main propelling machinery consists of two sets of three- 
crank, triple-expansion engines, taking steam from 
three cylindrical marine type boilers at 200 lb. per square 
inch pressure. The vessel replaces the Wallasey ferry 
steamer ‘* Royal Iris,’ which, it will be recalled, played 
such an important part in the naval operations on St. 
George's Day, 1918, at Zeebrugge. In order that the 
service rendered by the ‘‘ Royal Iris’’ should not be 
forgotten, and that the association between the vessel 
and St. George’s Day should be perpetuated, application 
was made by the Mayor of the County Borough of Wallasey 
to H.M. King George V., who was graciously pleased to 
command that the new vessel should be named the 
‘* Royal Iris II.” The hull and engines have been designed 
and built to the special requirements of the Wallasey 
Corporation for its ferry service on the river Mersey, 
under the superintendence of Captain W. H. Fry, the 
Ferries General Manager of the Wallasey Corporation. 








Ball and Roller Bearings for Sliding 
Mechanisms. 


Tue advantages of ball and roller bearings in certain 
applications have long been recognised by engineers, but 
hitherto such bearings have only been available for support- 
ing loads perpendicular to the axis of rotation of the 
shaft, or, as thrust bearings, to take an axial load. In the 
drawings reproduced on this page, there are illustrated 
forms of roller and ball bearings suitable. for oes 
mechanisms. The device, which ys the sun an 
planet principle, has been developed by the Hoffmann 
Manufacturing Company, Ltd., of Chelmsford. Referring 
to Fig. 1, which shows the invention in its simplest form, 
it be seen that the load of sliding member can 
be carried by the large ball A, which partially projects 
through # hole in the cover of a cylindrical box. The 
hole within which it is situated is excentrically placed 
with regard to the axis of the box. Within the box the 
large ball A rests in a raceway B, itself supported by the 
ball thrust race C. The raceway B is circular, Thus, when 















































SIXTY YEARS AGO. 


Que issue of May 31st, 1872, contained a short article 
dealing with the opening of the International Exhibition 
of Arts and Manufactures at South Kensington. The 
Exhibition was one of a series of annual displays. Art, 
| we thought, might benefit from it, but we were not quite 
certain what advantages manufacturing industry would 
derive. Our chief comment related to the display of paper 
| curtains. While we admired the skill and ingenuity with 

which the inventors had produced a “‘ felted fabric ” from 
paper and had turned it into curtains, we deplored the 
fresh inroad which was being made on the world’s limited 


po of papemoking | materials. A great demand had, 


Ay y curtains, but paper was 
iy dear enough, and if its consumption was to be 


aggravated a tax would be placed on knowledge and penny 


newspapers would become an impossibility. Man could 
| not _— rags to supply himself with a!! 
Some alternative material wa-~ 


the ae 

required, but neither papyrus, rice, rags, esparto, 
aot teats ws wrote— could fill our needs. i In 
a leading article we discussed the vexed question of com- 
pound versus non-compound engines. In those days we 





were persistent opponents of the compound Our 
opposition to it was based on several reasons, practical ard 
theoretical. Extensive trials of compound engines in 


| past years had, we maintained, failed to give any results 
commensurate with the trouble and expense involved. 
There was a loss of pressure between the high and low- 
pressure cylinders and in a compound engine the steam 
had to pass over a much greater extent of metal surface 
than it did in a non-compound engine. There was not « 
single argument, we claimed, to show that a compound 
engine was one whit more economical of fuel than a non- 
| compound engine, and it was in addition heavier, more 
costly, and more readily open to ete Our con 
tention was that if the same pressures and measures of 
expansion were used in two equally well-made engines, one 
simple and the other compound, no difference would be 
oo in the consumption of fuel. Yet many engineers 

and shipowners were in favour of compounding and the 


pave ot ——. of compound in the British Navy 
been recommen by the Committee on 
Designs for Bhips of War. In 


of our views on the 
subject we gave the results of recent trials on two sister 
gunboats, the “8 and the “ Goshawk,”’ both of 
408 tons and with engines intended to indicate 360 I.H.P. 
The “ Swinger " had simple engines with two cylinders of 
34in. diameter and 22in. stroke. On a six hours’ trial she 
developed an a horse- of 362-73 and showed a 
coal consumption of 2-61 1b. per LH.P. hour. The 

“ Goshawk " had com; pre cylinders, 28in. and 48in. in 
diameter by 18in. stro During # six hours’ trial which 
took place at the same time and place as that of the 
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the sliding member passes over the large ball A, the latter “ Swinger " she developed an average of 374-7 horse-power 


rotates, driving the raceway B on its thrust bearing. In 
this way an almost frictionless sliding bearing is provided. 

The application of the principle so that use can be made 
of a roller instead of a ball for supporting the sliding 
member involves slightly more complication. Within 
the box—see Fig. 2——the roller is supported on two con- 
centric races, which are independent the one of the other. 
Thus the inner race can revolve more rapidly than the 
outer, It is necessary that it should be able to do so, 
because the inner edge of the roller is nearer the axis of 
rotation of the races, It will be observed that in both the 
applications described the races are completely enclosed 
in the box, which can be provided with means for pressure 
lubrication. Both types are quite shallow in proportion 


| to their load-carrying capacities. For a load of 7500 Ib., 


for instance, a device with an overall depth of only 2}in. 
would be required. 

The application illustrated in Fig. 3, although more 
complicated, is of considerable interest. In this case a 
large roller is disposed right across a diameter of the 
box enclosing the races. It is not placed excentrically. 
The roller is provided with two shoulders at each end 
and is supported on two races. The outer shoulder is 
supported at one end by the outer race, which is clear of 
it at the other end, where the inner race supports the inner 
shoulder, but clears it at the first-mentioned end. To 
take any side thrust the inner ball race is held in position 
axially by a third journal ball bearing. It will be seen 
that the large roller can be rotated about a vertical 
axis, and has, in fact, a castor action. We will leave our 
readers to think out many of the possible applications 
of this new device. 


and showed a consumption of a trifle over 2-6 lb. of coal 
per 1.H.P. hour. In both vessels the consumption of fuel 
was therefore practically identical and nothing whatever 
was gained in the way of economy by the adoption of the 
compound system. No more direct or conclusive testimon) 
to the accuracy of the opinions which we had consistently 
advanced from the first could, we maintained, possibly be 
found. 








THe deepest gold mines in Canada are in the Kirkland 
Lake district of Ontario. One of these mines, the Teck 
Hughes, which produced gold worth £1,200,000 last year, 
has now penetrated to a depth of over 40Q0ft. below the 
surface. An interesting development during the past few 
weeks in this mine has been the erection of a complete 
engineering shop at a depth of 2900ft., in order to avoid 
the necessity of sending underground equipment all the 
way to the surface for repairs. 

On Saturday, May 28th, Sir Frank Dyson, the Astro 
nomer Royal, will visit the Norman Lockyer Observatory, 
Sidmouth, for the purpose of opening a new dome and 
inaugurating a new telescope which have been presented 
to the observatory by Dr. Robert Mond. The equatorial 
telescope which will be installed is the only one in England 
of this type. It contains four cameras with lenses of 
different sizes and different focal lengths, and will photo- 
graph on a comparatively small scale large areas of the 
sky. It will therefore be suitable for the discovery of 
comets and minor planets. 
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A Lorry for Conveying Pipes Across 
the Desert. 


In connection with the construction of the new pipe line 
of the Irak Petroleum Company, extending from Kirkuk 
in the oilfield to Haifa and Tripoli on the coast, some form 
of transport was necessary for conveying the pipes to the 
site. The illustrations on this page show a lorry designed 
by Scammell Lorries, Ltd., of London and Watford, 
specially for the purpose. The basis of the machine is 
the Scammell *‘ Pioneer ” type rigid six-wheeler, to which 
is attached a special trailer, the forward end of which is 
supported on the chassis by a turntable mounting. This 
lorry is capable of carrying 10 tons of steel pipes up to 
50ft. in length. 

We have on previous occasions described the “ Pioneer ”’ 
wagon, and it is only necessary to direct attention to 
a few points in its design which differ from the more 
normal arrangement. Instead of having the usual twin 
rear axle, a single full floating axle is employed, the drive 
being taken through an overhead worm to a spur pinion 
at the end of each axle shaft. This pinion meshes with 
an idler pinion on each side, each of which, in turn, trans- 
mits the drive to a spur wheel mounted on the stub axle. 
The whole of this train of gears is enclosed in an oil bath. 
The special advantages claimed to be derived from this 
form of construction are that the drive is positive and 
whatever the leading wheel on one side does its fellow 
on the same side must do, and that it permits the maximum 
articulation of the rear wheels. Special arrangements 
are made to allow this articulation to occur without 
affecting the brake linkage. Since the wheel centres on 
one side can be as much as 2ft. one above the other, this 
point is of considerable importance. The trailer, upon 
the design of which much care has been expended, consists 
of a central box section girder with fore and aft transverse 
girders, on which are mounted the cradles for the pipes. 
The rear girdef is carried in a heavy seating by-an eleven 
leaf spring, which is mounted transversely. The spring 
is carried by another box section girder, at each end of 
which is mounted a rocking beam carrying the roller 
bearing stub axles. The wheel base, and consequently 
the distance between the forward and rear bogies, can be 
varied to suit the lengths of the pipes carried, by sliding 
the rear girder up the central box section member. 

For work on rough ground plenty of power is a necessity. 
rhe engine fitted gives 80 B.H.P. at 2000 revolutions per 
minute. One of the illustrations shows the lorry with 
a load of tree-trunks negotiating rough ground. The 
large low-pressure pneumatic tires—Goodyear 13-5in. 
by 20im.—coupled with the unusual facility with which 
the vehicle can adapt itself to inequalities in the ground 
while maintaining an even keel help to ensure the successful 

negotiation of obstacles and soft ground. 





The Individual Member and his 
Institution.* 


RuNNING through the whole of the addresses of previous 
Presidents is the clear conviction on the part of the writers 
that the strength, authority, and status of the Institution 
depend primarily on the distinction of its individual 
members. 

The part which the Council undertakes on behalf of its 
members in securing this desirable end is the close scrutiny 
with which it views every application which is made for 
membership. 

In fulfilling this important function of maintaining a 
high standard of technical ability and experience of its 
members, the determining factor upon which the Council 
confers the privilege of admission remains, as heretofore, 
the consideration as to whether the candidate is bringing 
something of value to the Institution as a whole, rather 
than that the Institution should be conferring something 
upon him which may or may not be of material benefit 
to him personally. 

The former consideration is the guiding principle which 
actuates the members of the large Committee of the Council 
who, in the first place, individually scrutinise every appli- 
cation for admission—or transfer from one grade to 
another—and then collectively discuss the merits of each 
case before making their recommendations to the Council 
as a whole. 

Cases frequently arise in which these discussions are 
necessarily anxious and prolonged. 

Having performed this function to the best of its 
collective ability, and with the wide experience of affairs 
which its members bring to it, the Council must then rely 
upon its individual members to sustain and enhance the 
prestige of the general body. 

A not entirely unfair or unreasonable question is some- 
times asked by its members—-What is the Institution 
doing for me ? 

To this the Institution, as represented by its elected 
Council, might inquire with equal fairness and with equal 
reasonableness, What are you doing for the Institution ? 

The majority of my predecessors have referred in their 
addresses in one way or another to the importance of the 
Institution’s function in ensuring that the experience of 
its members in all parts of the world shall become of 
permanent value to others by being enshrined in the 
“* Transactions.” 

An analysis of the list of members and associates shows 
that there is scarcely a corner of the world where mineral 


* From the presidential address delivered by Sydney W. 
Smith, A.R.S.M., D.Sc., at the forty-first annual general meeting 
of the Institution of Mining and Metallurgy on May 19th. 





occurrences are known to exist which has not been probed 
or visited by one of them. 

So much is this the case that | have the uncomfortabk 
feeling that a vast amount of valuable experience remain 
unrecorded. 

I would therefore take this opportunity of urging upo: 
members the desirability of putting their experience in ; 
form which will not only constitute a permanent record 
but, by subsequent discussion, will evince an interest fron 
their fellow-members in what they have done and brin, 
out further contributions of experience from other angles 

I was discussing this question with one of our Past 
presidents not long ago, and he expressed the same feeling 
of apprehension regarding the losses in this respect from 
which all technical bodies, of course, must suffer. H 
further expressed his strong conviction that technical me: 
would be rendering great service to those who come afte: 
them if they would keep orderly records, not only of thei: 
successful doings, but also of those trials or investigation, 
which, under their own particular conditions and in thei: 
own particular circumstances, had not led to success. , 

It is really the individual member who determines th: 
character, if not the actual scope of our discussion~ 
These discussions have hitherto been largely based upor 
papers which are offered by individual members, subject 
to the papers themselves being regarded by the Publica 
tions Committee as of a sufficiently high standard for sub 
mission to the general body of members. 

Generally speaking, it has been thought preferable tv 
base discussions, even those of a general character such 
as the recent admirable and illuminating one on the Silver 
Question, upon a paper presented by an individual membe 
rather than upon a resolution formally moved by-someon« 
representing the Council as a whole. 

Although the latter procedure has obvious disadvantages 
and would tend perhaps to give our proceedings the 
character of a debating society, yet there might be counter 
balancing advantages in initiating discussions on matters of 
immediate and urgent interest, rather than in relying 
entirely upon the somewhat fortuitous eppearance of papers 
dealing with such matters. 

The important thing is that, within the relatively small 
number of meetings which are possible in one session, w 
should ensure the discussion of matters of the first import 
ance, and that all possible available experience should be 
focussed on these discussions, so that our “ Transactions ’ 
may continue to hold their pre-eminent authority in 
technical matters and to direct constructive thought and 
effort in these affairs. 

The tendency in other technical institutions is towards 
the arrangement of symposia on subjects of immediate 
concern, and the wisdom of such efforts is shown by th« 
success which has attended them. 

The recent successful departure from our more usual 
procedure in regard to the discussion of hat is called the 
Silver Question, as shown by the record attendance and 
the large number of contributions to the discussion, suggests 
that the principle might perhaps become part of the general 
policy of the Council. The discussion, it is true, was based 
upon a paper by Dr. Rickard, upon whom the Council 
has conferred its highest award this evening, and there ix 
no doubt that much of the success of the discussion was 
due to this fact, yet the paper was prompted by the desire 
of the President and of the Council that an opportunity 
should be afforded for such a discussion. 

There would be really nothing new in such a course 
for I find that within a few years of the foundation of th« 
Institution the Council prepared a list of special subjects 
upon which they desired to receive papers. 

We have devoted a considerable amount of time and 
attention to the question of reviewing our mineral resources, 
but it has always appeared to me that an equally important 
matter is that we should be in a position to review our 
resources of individuals—the men who have really been 
close down to the problems which confront us. 

In my own narrow province of the application of various 
metals to particular uses and in the problems incidental 
to such work, I have always regarded it as my duty, as 
far as possible, to know the actual men who have specialised 
in various collateral activities—men to whom I can go for 
first-hand advice on special problems. I count myself 
exceedingly fortunate in having formed close associations 
with such men, which in many cases have led to close 
personal friendships. 

We should, I think, have some ready means of knowing 
who are the men who have special knowledge of particular 
work. It is true that from among members of our Council 
it is generally possible to find those who have such special 
knowledge, or who are in close touch with those who have 
it. This, of course, is invaluable both in regard to assessing 
the merits of an applicant for admission and in assessing 
the merits of a paper which is submitted for diseussion. 

But we have at present no permanent schedule or register 
of special qualifications possessed by our members. 

The exigencies of the war disclosed the absence in many 
respects of a ready means of apportioning tasks to exactly 
the men most suited to undertake them. It might, for 
instance, at one time have been far more useful to have 
known of one man who had actually extracted, purified, 
and reduced 1 lb. of tungsten than of many who had 
written interesting essays on wolfram. 

Whatever form our discussions take, however, and in 
whatever way they may be prompted, it is to the individual 
member that we must look to sustain them. We must 
look to him to come prepared to take part in the discus- 
sions, because the participation in technical discussions 
does inevitably require some amount of preparation. In 
my own case I am glad to think that over a period of 
twenty-five years or so there have been many occasions 
on which, after some preparation to take part in a dis 
cussion, it has been unnecessary for me to do so, because 
someone else has happily forestalled me in what I had 
intended saying. I hope that those who have similar 
experiences will show more energy than I have done, by 
recasting their notes in a form suitable for a written 
contribution. 

Another valuable contribution which the individual 
member may often be in a position to render to the 
Institution and to the professions it represents, is that of 
affording facilities for student menibers to gain knowledge 
and experience by granting the privilege of admission to 
the mines or works which may be under their control. 
Many members are doing this already, and many have 
done so for long past. Our grateful recognition and thanks 
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are due to them. This particular service to the professions 
can perhaps be more readily and economically performed 
by those who are engaged in operations in this country. 
Happily there are still enterprises in this country which 
are controlled by some of our ablest members, and although 
in many cases restrictions may inevitably be imposed 
upon their freedom, yet where any discretion does lie 
with them, I trust they may see their way to exercise it. 

Contact with the younger generation is a valuable 
stimulant to middle age, and any small amount of personal 
attention which can be given to student members, even 
on quite general lines, will, I feel sure, tend to preserve, 
by a@ species of apostolic succession, the best traditions 
of British mining. 

It is important, however, that the students themselves, 
and for that matter the staffs of mining or metallurgical 
schools who may recommend them, should clearly recognise 
that facilities granted in this way are privileges for which 
prompt and adequate acknowledgment should be made in 
each individual case. Such acknowledgment, besides 
being a matter of common politeness, will do much to 
ensure the continued goodwill of those who have granted 
the privileges and so pave the way for succeeding genera- 
tions of students. 

I was struck by a remark attributed to the first Lord 
Cromer, who for so many years watched over the interests 
of this country in Egypt, and in whose hands Egypt rose 
from bankruptcy and disorganisation to comparative 
prosperity. At a time when he might still have been 
expected to entertain some personal ambition, he is said 
to have remarked that one of the few real pleasures left 
to him was to see young men get on. From my own 
knowledge of many men who are prominent in the affairs 
of this Institution, I can truly say that this, too, is among 
their greatest pleasures—to see young men get on. 

Although it may not always be easy to find a ready way 
of giving due recognition to merit, when it is possible 
to do so it gives them the greatest satisfaction to use 
whatever influence they may to further the interests 
of those on the threshold of their careers. 

I hope I have not unduly stressed the view that the 
individual member should feel in one way or another that 
his election to the Institution places upon him an obliga- 
tion to serve its interests within the limits of his experience 
and resources. 

I should like also to think that every member, associate, 
or student regards himself as a potential investigator of 
unsolved problems and a potential contributor of the 
results of such work to the “ Transactions.” 

This is a very different thing from saying that I would 
wish to see all members engaged in what is called “ re- 
search.”” I often wish that this expression could be 
banished altogether from current, living, technical activities 
and reserved solely for the more sublimated atmosphere 
of the university laboratory and perhaps the reading rooms 
of the British Museum and the Public Records Office. 
To many men the expression still evokes the faint sus- 
picion which attaches to the term “ inventor.” 

There is, however, a vast amount of investigation wait- 
ing to be done, which can only be done by men in close 
association with actual practice. 

It is the sort of work which offers wide scope for men 
to follow their own bent and inclinations, because it is 
work which must necessarily be inspired by individual and 
personal enthusiasm. 

If that particular enthusiasm succeeds in imparting 
itself to those around one, so much the better, for emula- 
tion is the very spirit of team work, which inevitably tends 
to quicker and surer results. 








Foaming of Boiling Water.* 


Most of the work on Project 103 of the Engineering 
Experiment Station of the Ohio State University has had 
to do with the foaming and priming of boiler water ; 
that is, the question of liquid water in the steam. At the 
present time, however, the specific aspect of the problem 
that is being studied is the effect of finely divided solid 
matter at pressures of about 150 Ib. 

Foulk and Hansley offer experimental evidence in 
support of the following generalisations concerning the 
effect of solid matter in increasing the foaming of salt 
solutions boiling at atmospheric pressure, that is, at about 
100 deg. Cent. 

(1) The increase in foaming varies greatly with the 
nature of the solid matter used. This may be due to the 
specific nature of the solid or to adsorbed material, espe- 
cially adsorbed oil. 

(2) Prolonged boiling in a salt solution at atmospheric 
pressure causes most kinds of solid matter to lose their 
foam stabilising properties. 

It is a good guess, of course, that these generalisations 
will also apply to boiler water at the pressures and tem- 
peratures of commercial boilers, but it is only a guess, 
because there are few fields of investigation in which more 
puzzling and contradictory results appear than in this one 
of foaming and priming. The specific case of this effect of 
finely divided solids is no exception, as the following 
shows :— 

(1) There is a general belief among steam engineers 
that solid matter in the boiler water promotes wet steam. 
It is interesting to note, however, that very little published 
quantitative data exists in support of this belief. 

(2) Joseph and Hancock give experimental evidence 
that, under certain conditions, at least, solid matter has 
no effect on the foaming of salt solutions boiling at about 
150 Ib. pressure. 

(3) Eberle states that the foaming of the water in his 
experimental boiler greatly increased on the addition of 
solid matter. 

(4) Experiments in the Chemistry Department of the 
Ohio State University under Project 103, using the steel 
water-tube boiler referred to in the June, 1931, issue of the 
News, show that under the conditions employed—150 Ib. 
pressure—solid matter caused a decrease in the amount 
of water thrown into the steam. 

Such is the contradictory nature of the evidence on 





a Engineering "Experiment Station News, Ohio State Uni- 
versity, April, 1932. 





which to formulate a general theory of the effect of solid 
matter. Readers will agree that more evidence is needed 
and, further, that this additional evidence should be 
different from merely more experiments like those already 
published. What is needed is a working hypothesis that 
will harmonise the above conflicting data and that will 
suggest new lines of experimentation. 

The generalisations of Foulk and Hansley suggest 
such a working hypothesis, and accordingly Project 103 
has for some time been conducted on the theory that the 
foam stabilising effect of solids may vary greatly with the 
nature of the solid material, and that solids, even those 
with high stabilising power, may lose that property, some- 
times very rapidly, in water at the temperature of a boiler 
operating at pressures much above that of the atmosphere. 
Experiments are being devised and tried to prove or dis- 
prove these theories. 

Progress to date may be summed up as follows :— 

(1) The fact that solids in the water-tube boiler reduce 
priming—see (4) above—has been investigated, and is 
satisfactorily explained on the basis of the peculiar design 
of this boiler. The solid matter tends to prevent coales- 
cence of steam bubbles, which in turn prevents the forma- 
tion of high waves in the drum. The effect of these waves 
is explained in the number of the Station News referred to 
above. 

(2) The effect of an increase in temperature on the rate 
at which solid matter loses its foam stabilising properties 
is being studied. Preliminary experiments with glass 
vessels indicate that this rate increases rapidly as the 
temperature rises. 

(3) A special boiler, as near as possible like that used 
by Joseph and Hancock, has been constructed. It is a 
simple steel cylinder 18in. long and 12in. in diameter with 
glass windows, 10in. high and fin. wide, in the ends. This 
boiler can be operated at 300 lb. pressure if desired. A 
special equipment has also been constructed to enable the 
measured addition of solid matter to be introduced after 
the desired pressure has been established. This is for the 
purpose of eliminating the effect of contact with the boiler 
water during the time necessary to raise the pressure from 
that of the atmosphere to the operating re. 

Experimentation with this special boiler has scarcely 
begun; therefore conclusions would be premature. The 
preliminary work, however, points towards the con- 
firmation of the hypothesis that solid matter loses its foam- 
producing effect much more rapidly at the higher tem- 
peratures. 

(4) Progress is also being made in the technique of 
measuring foaminess. 

In summing up it can be said that the work of Project 103 
is directed towards finding the fundamental causes of 
foaming and priming. It is proceeding on the theory that 
laboratory experiments in glass vessels and in small 
experimental steel boilers are the best sources, for the 
present at least, of suggestions for working hypotheses 
to be tested eventually in commercial boilers. 








RUSSIAN CAST IRON. 


In Memorandum No. 5, the Birmingham Bureau of 
Research on Russian Economic Conditions (University of 
Birmingham) discusses the progress of the Five Year 
Plan. The Memorandum presents data showing the 
extent to which the plan has or has not been fulfilled, and 
estimates from recent achievements the possibility of 
fulfilment of the complete plan within the period allotted 
for the purpose. When the clearly unrealisable provisions 
of the plan have been identified and eliminated, the 
ground will be cleared for a serious investigation of Soviet 
Russia’s true development which has hitherto been 
obscured by official suppressions and statements, as well 
as by the great expectations and natural enthusiasm te 
which the plan has given rise. It may be placed on record 
that during the last two years the Soviet Government 
has refrained from publishing much comprehensive 
statistical information which was made available in pre- 
vious years. A criticism based upon a disclosure, in some 
detail, of information so far withheld would be especially 
valuable. 

The Bureau considers that the position with regard to 
pig iron production is unsatisfactory. The State Planning 
Commission provided for an increase of 51 per cent. in the 
quantity of pig iron to be produced in 1931 ; the attempted 
execution of this grandiose project actually resulted in a 
decrease of output. This circumstance did not deter 
M. Molotov and M. Kuibyshev from planning an 83-7 per 
cent. increase in the production of iron for 1932, nor the 
Central Executive Committee from giving its approval 
to this figure. In fact, only in the previous year, the 
Communist Party issued instructions to raise the pro- 
duction of pig iron during the last year of the Five Year 
Plan to 17 million tons. Compared with this, the new 1932 
plan for 9 million tons is a model of restraint. The Bureau 
wonders, however, if even this last figure is within the 
limits of the productive capacity of Soviet Russia's 
metallurgical industry. It should be noted that M. 
Kuibyshev said in his report :—* The fulfilment of the 
whole Five Year Plan, the plan for 1932 and even that of 
the second Five Year Plan depends on the adequate 
fulfilment of the plan in black metallurgy ; for the year 
1932 must serve as a foundation for the second Five Year 
Plan.” ‘“‘ We consider,” says the Bureau, “ that, not only 
by 1932, but even by 1933 it will be difficult to achieve a 
production of 9 million tons of pig iron.” 

The gross output of large-scale industry increased in 
1931 by 21-7 per cent., instead of the 44-3 per cent. 
planned. For 1932 the plan has in view an increase of 
36-9 per cent. This figure is nearer to actuality than that 
of the preceding year ; nevertheless, it still bears evidence 
that motives of propaganda continue to dominate the 
situation and to prevent appreciation of the real strength 
of the national economy. 











WE are informed that the Association of British Chemical 
Manufacturers has decided to send its Chairman of Council, 
Dr. E. F. Armstrong, and its general r, Mr. J. 
Davidson Pratt, as ites representatives at the Imperial 
Conference at Ottawa. 





Provincial Letters. 
THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
General Situation. 


No development has taken place in the industrial 
position in the Midlands and Staffordshire during the past 
week. Conditions remain dull, though works are now active 
again after the holiday break. There is very little call 
for iron and steel, and the market in Birmingham this 
week had a quiet aspect. The anxiety as to the future 
expressed in recent authoritative statements has had 
the effect of further increasing the caution displayed by 
industrialists in this area, and optimism is more qualified 
than of late. There has been no change of note in iron 
and steel values nor in the general volume of demand. 





Staffordshire Bar Iron. 


Producers of marked 
moderately active as compared with other branches of 
the finished iron trade. Their products are a necessity 
to certain branches of engineering, and they do not have 
to contend with competition from bars made in other 
districts. Selling prices are held at £12 per ton at makers’ 
works. They have not been revised for many, many 
months, ironmasters evidently being content to leave 
business as little disturbed as possible. In the Crown bar 
branch of the Staffordshire iron trade there is severe com. 

tition. Lancashire makers offer supplies of merchant 

rs in this area at as low as £9 per ton. Local makers of 
these bars say that their product is superior to that of 
Lancashire manufacture, and that they are unable to sell 
at their competitors’ figure. To be profitable, many 
assert that £9 15s. to £10 should be the selling price. A 
number of them in an endeavour to secure enough business 
to keep the works going accept work at from £9 5s. upwards. 
In the common bar branch, there is practically no demand. 
Makers of nuts and bolts who used to be the consumers 
of this class of iron have in large numbers adopted steel 
as the base of their products, while others utilise foreign 
material which is much cheaper than that produced in 
Staffordshire. At the moment all the consuming works 
have large stocks of iron, and there is no business being 
given out, either to home or foreign suppliers. It is very 
doubtful, even if there was work to be had, whether much, 
if any, would come to district makers. They have reduced 
their selling price to as low as £8 5s., and in some instances 
have offered to accept business at £8, but Belgian No. 3 
iron is offered at £2 per ton below even the lowest figure 
mentioned by Staffordshire makers. Black Country nut 
and bolt makers and fencing manufacturers, if they are 
to compete with the finished product, must buy the 
cheapest raw material. At any rate, this is what they 
claim as their excuse for importing iron from Belgium. 
The remaining department of the iron trade, that devoted 
to the production of wrought iron strip for the use of 
tube makers, is carrying on slowly but steadily. Makers 
are holding to the quotation of £10 10s. per ton delivered. 
Some improvement in activity at the tube works in the 
district is looked for in the near future. 


bars continue to be 


Raw Iron. 


Selling prices of Midland brands of pig iron are 
unchanged. They are as fixed by the Central Pig Iron 
Producers’ Association :—£3 2s. 6d. for Northampton- 
shire No. 3 foundry, £3 6s. for Derbyshire and North 
Staffordshire foundry, all delivered at stations in the 
Black Country. Prices of forge iron at 5s. per ton below 
foundry grades in each case. 


Steel. 


Steel values are unaltered, angles command 
£8 7s. 6d., less 15s. rebate; teés, £9 7s. 6d., less 15s.; 
joists, £8 5s., less 22s. 6d.; ship, bridge and tank plates, 
£8 17s. 6d., less 15s. Boiler plates sell in this district at 
from £8 7s. 6d. to £8 10s. The existence of large stocks of 
foreign material and the lightness of consumption are 
factors explaining the rness of business in steel half- 

roducts. Users can still buy favourably from abroad, 

ut they have no need to replenish ~—— as yet. They 
are not disturbed by the tendency of foreign prices to 
harden. Up to now in many cases the foreigner been 
prepared to pay both the exchange difference and the 
general duty, but there are signs that he is getting tired 
of unremunerative business. A few firms have withdrawn 
quotations, while others are not so eager for business at any 
price as they were. The general market level of values of 
Continental steel has not up to now risen quotably. 
Native steel masters adhere to recent ruling selling prices. 
They are very short of orders, and the Staffordshire re- 
rollers are feeling the effects of the depressed demand 
rather severely. Small re-rolled bars are quoted £6 7s. 6d. 
upwards, and all-British £7 5s. Mild steel billets range 
from £5 5s. to £5 7s. 6d., and sheet bars from £5 to £5 5s. 


Galvanised Sheets. 


Millowners are doing their level best to compete 
for the available business, and profits are sacrifi in 
international competition. Though the general quotation 
for 24 gauge corrugateds is £9 7s. 6d., export orders of bulk 
would undoubtedly be accepted at a lower figure. Prices 
which are upheld for home business are cut in some 
cases for substantial orders on export account, while 
the usual rates for extras are reported to have been prac- 
tically abandoned by some ers. The position is far 
from satisfactory, business being unremunerative. Pro- 
ducers seem content for the time being to maintain, if 
possible, their position of suppliers to the export markets 
and to keep the mills operating. With all their efforts, 
in this area, at any rate, full production is not possible. 
The home demand keeps up well and small consignments 
are constantly leaving the works for home consumption. 


Work for the Midlands. 


Amongst contracts just received and welcomed 
are an order for the supply of steel to the Egyptian State 
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Railways, secured by the Earl of Dudley’s Round Oak 
Works, Brierley Hill, a contract for the supply of all- 
metal bodies for new vehicles for the Glasgow General 
Omnibus and Motor Services, Ltd., and an order for a 
special type of “ crocodile * wagon for the Colonies, both 
of which have come to the Metropolitan Cammell Carriage, 
Wagon and Finance Company, Ltd., of Saltley. Morris 
Commercial Cars, Ltd., of Soho, Birmingham, has received 
from the General Post Office Stores Department a further 
order for 100 Morris Commercial I-ton and 15-cwt. vans 
for postal service. The London and North-Eastern Rail- 
way Company have also ordered forty-four 30-cwt. and 
2-ton Morris Commercial vehicles. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Manchester’s Whitsun Experiment. 


Mvucu interest has been aroused in and around 
Manchester by the city’s attempt to break away from 
tradition of long standing and to observe Whit-week less 
as a general holiday than as a normal working period. 
A lead was given by the Chamber of Commerce, which 
observed only Bank Holiday as a day of suspension of 
business. This lead was followed by a number of business 
houses, but the experiment can only be described as a 
very qualified success, although, perhaps, it is hardly 
fair to have expected much more in the way of results 
on the first occasion. Among the engineering works 
in the district there was little difference from the procedure 
normally associated with Whitsuntide, and irrespective 
of the condition of individual order books the usual 
holidays, generally speaking, were observed. The railway 
returns of Manchester goods traffic last week, however, 
show an increase over a year ago, but the greater part 
of this was made up of textile goods, although several 
consignments of machinery which normally would have 
been held up until after the holidays were reported. Some 
firms in the iron and steel trades adhered rigidly to the 
Chamber of Commerce programme, but the results were 
disappointing, primarily because their efforts were neutral- 
ised by reason of the fact that other concerns with whom 
they might have expected to do business had followed 
the policy of “ holidays as usual.” 


Unemployment in Lancashire. 


The unemployment position in Lancashire is 
better than it was a year ago, although the latest Ministry 
of Labour returns disclose a slight worsening of the situa- 
tion compared with the previous month. How much of 
the improvement in the county over the corresponding 
period of 1931 is due to increased activity in the cotton 
mills is obvious from the fact that a year ago unemploy- 
ment among cotton workers was more than 38 per cent., 
whereas at the present time it is just short of 25 per cent. 
Manchester itself is well below the average for the country 
as a whole. On the other hand, the neighbouring city 
of Salford is much worse situated. Such centres as 
Barrow-in-Furness, Bolton, Wigan, Widnes, St. Helens, and 
Rochdale, where engineering in various branches is fairly 
prominent in the industrial activities of the towns, have 
an unemployment percentage above the national average, 
although, in the case of some of the places named the 
depression in the coalmining industry is, of course, a 
potent factor. Leyland. with its 5 per cent. of unemploy- 
ment, and Irlam with its 7-1 per cent., are easily the best 
situated Lancashire towns. 


Textile Machinists’ Loss. 


A relatively heavy loss on the year’s trading 
is disclosed in the annual report of Tweedales and Smalley 
(1920), Ltd., textile machinery manufacturers, of Castleton, 
near Rochdale. For the twelve months to the end of April 
the company sustained a loss of £15,829, compared with 
one of £3338 in the previous year. Since its formation as 
a public company twelve years ago, dividends have varied 
between 30 and 10 per cent., the latter rate being paid 
for the year 1930-31 out of the balance brought forward. 
As announced in this column last week, no dividend is 
to be paid on the ordinary share capital in respect of the 
past twelve months. 


Non-ferrous Metals. 


Varied conditions have ruled on the non-ferrous 
metals market during the past week. In the case of both 
copper and lead further pronounced weakness has 
developed since my last report, but tin has been distinctly 
firm, and spelter, by reason of a slight gain on balance, 
has about recovered the ground lost in the previous week. 
Holiday conditions have naturally had a restrictive effect 
on the movement of all metals, although in no instance 
have actual consumers displayed much interest. A rise 
compared with a week ago of about £4 per ton in tin has 
been attributable to the influence of the new production 
and export control scheme, and holders of the metal appear 
to be less anxious sellers than they were recently. The 
past week's advance has brought tin prices higher than 
they have been for rather more than two months. Apart 
from a little inquiry for copper from cable-making interests, 
the demand in this section both in this country and in the 
United States is very poor indeed, and in spite of the efforts 
to curtail production the statistical position undergoes 
little change. A further decline of about 15s. per ton in 
the prices of standard brands has brought the metal down 
to new low levels. The lead-using industries are very 
indifferent buyers, and here, also, the tendency is weak, 
a fall of about 10s. per ton reducing foreign lead to little 
more than £10 per ton. Notwithstanding quiet conditions 
in the spelter market, quotations are a little higher on 
balance on a slight improvement in the statistical outlook. 


Iron and Steel. 


The Lancashire iron and steel markets have 
reopened very slowly and the prospects are not regarded 
very hopefully. There is little call for foundry iron just | 





now, and the limited fresh bookings that are reported 
are for very moderate quantities in most instances and for 
comparatively near delivery. A disappointing feature 
in this section is that the demand from the foundry 
trades in general is not quite so good as it was two months 
ago, and the poorer order books of jobbing foundries and 
some of the heavy foundries are reflected in the volume 
of deliveries into consumption in this area. Derbyshire 
No. 3 iron is quoted for delivery equal to Manchester 
at 67s. per ton, with Staffordshire and Cleveland brands 
also at this figure, Northamptonshire foundry at 65s. 6d., 
Derbyshire forge at 62s., Scottish pig iron at from 86s. 
to 87s., and West Coast hematite at 8ls. There has been 
no change in bar iron prices, sales being very limited at 
£9 15s. per ton for Lancashire Crown bars, and £10 5s. 
for best. Steel is in quiet demand, both from home- 
produced and imported materials, and current sales are 
of small tonnages in almost all cases. Acid and basic 
boiler plates are quoted this week at about £8 12s. 6d. 
per ton, with small re-rolled bars at from £6 10s. to £7, 
according to quantity, 3in. and upward bars at £9 7s. 6d., 
sections at £8 7s. 6d., joists at £8 15s., and tank plates 
at £8 17s. 6d. Values of Continental products are weak in 
tendency, and there is little business being done; for 
delivery to Manchester users, duty included, billets and 
sheet bars are obtainable at down to £4 5s. per ton, Siemens 
plates at £6 10s., Thomas plates at £5 15s., joists at 
£5 2s. 6d., steel bars and angles at £5 5s., and Belgian 
iron bars at £6. 


BARROW-IN- FURNESS. 
Hematite. 


There is nothing fresh report about the 
hematite pig iron market, which still remains dull. Home 
buyers are not taking heavy tonnages by any means, and 
no one is inclined to order more than what is immediately 
required. Up to the present there is little sign of the tariffs 
affecting the demand, but it is perhaps too early to expect 
much change. Stocks at works where there is no production 
at present are coming down slowly. Barrow is again 
producing, but that is on account of the steel departments 
getting to work again. The Continental business is flat 
and the same remark applies to trade with America. The 
iron ore trade continues to be dull, but there is a slight 
improvement owing to the Barrow works putting two 
furnaces into blast. Apart from the local demand for 
native ore being thin, the business outside the district 
continues to be quiet. The steel market keeps quiet 
and there are not many orders about. The rail mills at 
Barrow are again producing, and it is hoped that fresh 
orders will come along to keep them engaged. There are 
rumours of more work, but there is nothing definite vet 
on which to make a statement. 


to 








SHEFFIELD. 


(From our own Correspondent.) 


Signs of Improvement. 


WHILE it would be incorrect to speak of any 
general improvement of Sheffield trade having taken place, 
there are certain signs of better things in store, and in 
some cases progress can be reported. The position at the 
heavy steel works remains for the most part unchanged, 
but the number of inquiries shows an increase, and there 
appears to be a likelihood of a general advance as the 
summer proceeds. The unemployment position, although 
still very serious, has taken a somewhat favourable turn, 
as the men who were suspended for the Whitsuntide 
holiday are getting back to work earlier than was the case 
after Easter and Christmas. At Hadfields, the stoppage 
was shorter than at previous holidays. A considerable 
amount of work has been booked by that firm recently. 
On the lighter manufacturing side, the position continues 
fairly satisfactory. For stainless steel, strip, wire, and 
motor car parts, there is a well-sustained demand, with the 
promise of further development. There is much activity 
at all the plants making permanent magnets. Some 
valuable Russian orders for machinery are being executed 
in the city, and there is a fair trade in tools, with a favour- 
able outlook. 


Firth-Brown’s Report. 


Some interesting annual reports, by large local 
companies, have been published during the past few days, 
and they emphasise the difficulties under which the steel 
trade had to operate last year. In the case of Thos. Firth 
and John Brown, Ltd., the year’s working resulted in 
a debit of £44,669. After crediting £75,983 brought 
forward, there remains a credit balance of £31,313, which 
it is proposed to carry forward, no preference dividend 
being recommended. The directors state that, whilst 
certain of the company’s specialities have continued to 
show encouraging development, and the extensions in 
recent years in the plant for their production have proved 
well justified, the intensified depression in trade pre- 
vailing throughout the year, and the scarcity of armament 
orders, rendered it quite impossible to keep the remainder 
of the planf supplied with work to anything like a remunera- 
tive extent. At the same time, the competition existing 
for such restricted business as was available caused prices 
to be severely cut. It is hoped that the alteration in the 
fiscal policy of the country, together with improvement in 
world conditions and a renewal of confidence resulting 
therefrom, will lead to a gradual return to prosperity. 
It is added that the co-ordination of the merged organisa- 
tions, referred to in the previous year’s report, has been 
satisfactorily completed, and has assisted to an extent 
even greater than was anticipated in the very substantial 
economies which have been attained. These economies 
will become even more effective when a greater volume of 
trade is again available. 


Park Gate’s Poor Year. 


The Park Gate Iron and Steel Company, Ltd., 
reports a profit of £18,600, which, with £12.444 brought 
forward, makes a credit balance of £31,045. Of this, 





£20,000 has been written off for depreciation, leaving 
£11,045 to be carried forward. It is stated that the depres 

sion in trade became worse during the year, and through 

out the industry there was an acute shortage of orders, 
intensified by the import of 2,879,800 tons of steel from 
abroad. The works have been operated at about 50 per 
cent. of their capacity, which, in view of the general con- 
dition of trade, is regarded as satisfactory. While prices 
of controlled materials have remained stationary, there 
has been a serious fall in prices of uncontrolled materials, 
largely due to foreign competition, and this fact has 
adversely affected the trading results. The directors add 
that ‘it is expected that the new import duties on iron 
and steel products will be beneficial to the industry, when 
the stocks of steel imported in anticipation of the duties 
have been worked off.’" The company’s profit in 1930-31 
was £33,210, as compared with £62,007. No dividend has 
been paid since the 7} per cent. of 1921. 

Tariff Hopes. 

In both the reports quoted, hopes of an umprove 
ment as the result of the tariffs are exp , and a simila: 
opinion has been uttered by Mr. R. W. Matthews, an 
ex-President of the Sheffield Chamber of Commerce, 
though he also does not look for an early improvement 
Speaking at the annual meeting of General Refractories, 
he said that by the introduction of tariffs for the iron 
and steel industry it had received some measure of justice, 
and at long last it looked as if we should be able to sell 
British products in British markets. But we must not 
expect a rapid revival, as, although the scope of the British 
steel manufacturer was improved because of the tariff 
walls, at the same time, owing to the inevitable delay in 
adopting a full tariff policy for the steel trade, there had 
been an opportunity given to the foreign steelmaker to 
dump abnormal quantities of steel into this country ; 
and the result was that to-day there were colossal stock» 
of all types of steel which had to be worked off before the 
British steelmaker could feel the full benefit from the 
altered fiscal policy. Dealing with the present dumping 
of foreign steel, in spite of the import duty, he pointed 
out that it was obviously a transient thing, as no maker 
could continue indefinitely to send steel to this country at 
a loss, but he also urged that something would have to 
be done to deal with this abnormal dumping. He thought 
it would be some few months before the steel manu 
facturers would feel the benefit of an increased demand 
for their products. 


Question of Increases. 


The local trades which are appealing for higher 
duties on manufactured goods, and which have put their 
case before the Tariff Advisory Committee, have received 
no response as yet. In all the cases in question, it has 
been represented that a 20 per cent. duty is insufficient 
to give British makers adequate protection against foreign 
competition. The traders concerned are not too hopeful 
now of obtaining any concessions. 


University’s New Mining Department. 


The University of Sheffield has recently greatly 
extended its Mining Department, for which it has erected 
and equipped a new building of three stories. The formal 
opening is to take place on June 14th, and is to be per 
formed by Mr. W. Benton Jones, Chairman of the South 
Yorkshire Coal Trades’ Associaton and of the United 
Steel Companies. Features of the building are a large 
general laboratory, another large one for coal-cleaning and 
mining machinery, three smaller rooms devoted to fuel 
and gas analysis, mine gases estimation and photometry. 
an advance research laboratory for use by the staff and 
post-graduate students, the libraries of the Department 
and of the Midland Institute of Mining Engineers, a fine 
collection of safety lamps illustrating the development of 
mine lighting from circa 1750 to the present day, a lecture 
theatre with a seating capacity of about 120, a large 
drawing-office, and a surveying lecture room. 


Cutlery and Plate. 


The general trade in cutlery and plate is still 
very quiet, orders from retailers in the home market being 
mostly on the small side. The sale of best quality cutlery 
is especially slow. While there is a steady demand for 
pen and pocket knives of good class, the volume of trade 
thereby produced is not large. Progress is still reported 
in the safety razor and scissors branches. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Ironworks to Reopen ” 


A TENTATIVE decision to restart the Ayresome 
Ironworks, Middlesbrough, in July, indicates some con 
fidence that an era of expansion will be experienced in 
the iron trade as soon as existing stocks of foreign material 
are exhausted. These works, which were closed down in 
September last owing to a large accumulation of stocks, 
were at one time among the most important in the Cleve 
land iron industry, and a resumption of work there will 
mean the engagement of about 400 of the old staff. Two 
furnaces for the production of hematite will be restarted 
Already there are signs of activity about the works. There 
has, of course, been the maintenance staff on duty ever 
since the works were closed down, but during the past 
few days a large number of other men have been engage! 
in making preparations for the restart. 


Cleveland Iron Trade. 


There is no improvement in the Cleveland pig 
iron trade. Deliveries this month have been on a dis- 
appointing scale, and competition for orders is very keen. 
The Cleveland makers maintain rigidly their fixed 
minimum prices to local consumers, but are accepting 
cut prices elsewhere. As a consequence, local consumers 
are, in some instances, using Midlands iron in preference 
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to the local product. This Midlands iron is also being 
used to some extent in Scotland, while, in addition, 
Indian iron is a formidable competitor. Thus the current 
output of Cleveland iron is not. fully absorbed, but the 
official prices remain unaltered. No. | foundry iron is 
6ls., No. 3 G.M.B. 58s. 6d., No. 4 foundry 57s. 6d., and 
No. 4 forge 57s. 


Hematite Pig Iron. 


Demand for East Coast hematite pig iron is no 
better, and it would appear that the proposal to increase 
production is really a gesture of confidence in future 
expansion. In the meantime, however, there are con- 
siderable stocks for disposal, and intensification of com- 
petition may tend to weaken prices, which are still based 
on mixed nunvbers at 63s. 6d. 


Ironmaking Materials. 
There is an absence of new feature in the foreign 
ore trade. Business is virtually at a standstill. The 
nominal price of best Rubio l5s. c.i.f. Tees. Good 


medium blast-furnace coke is freely offered at 15s. 9d. 
delivered at the works 


Is 


Manufactured Iron and Steel. 


The manufactured iron and steel trade is still 
with little demand either for shipbuilding material 
or engineering structural steel. The sheet trade has 
also taken a quieter turn, and galvanised corrugated 
sheets—-24 gauge—-are weaker at £9 7s. 6d. 


quiet, 


Timber Bartered for Coal. 


An interesting development has taken place 
this week with regard to the Finnish State Railways’ 
order for 38,000 tons of locomotive coal. A Newcastle 
exporting firm—Gueret, Llewellyn and Merret, Ltd. 
has the contract on a barter basis. Timber is 
to be taken in exchange for the coal. Delivery is from now 
to the end of July, and the receiving ports are ; Helsingfors, 
15,000 tons ; Abo, 9000 tons ; Wiborg, 9000 tons ; Kotka, 
3580 tons; and Hango, 1500 tons. The contract is for 
Northumberland steams. Previously the business went 
mostly to Poland. A few more seasonal inquiries are 
circulating from abroad. They comprise 30,000 tons of 
gas and coking coal by Oslo Gasworks, delivery August 
to March; up to 3000 tons of gas coal by the Drammen 
Gasworks, and a cargo of about 2000 tons by the Danzig 
Casworks 


secured 


The Coal Trade. 


Apart from the Finnish order and the few fresh 
inquiries circulating. the Northern coal market remains 
exceedingly dull. 
for this year are lower by about 630,000 tonsa than they 
were in the corresponding period of 1931. Some of the 
coal contracts made towards the end of last year are draw- 
ing to a close, and as new business is not coming on as it 
did before the import barriers abroad were as high as they 
are at present, there are increasing anticipations of a 
dull summer. Recently, pits that rarely used to lose a 
day have been idle in Durham County, and many others 
have been irregularly employed for months. In Northum- 
berland there are similar dull conditions, and prospects 
are very uncertain. Northumberland steam coal qualities 
are in slow demand, and only moderately booked. Output 
is difficult to clear, and further curtailment of production 
at the mines is threatened. Prices give no sign of any 
appreciation. In fact, the trouble is to clear stocks at 
the schedule minimum. Best Northumberland steams 
are on offer at 13s. 6d.. Tyne prime nominal at 12s. 9d., 
and other classes at 12s. to 12s. 3d. Prime Wear steam 
are similarly weakly held at 15s. Special Wear smalls 
are steady at 12s.. with Tyne small at 9s. Northumberland 
small stocks are plentiful at 8s. 6d. There is little demand 
for any class of Durham coal. Supplies of all qualities 
are readily available, but output is kept down to mmimum 
requirements. Best gas qualities are quoted at 14s. 6d.; 
secondary gas, 13s. to 13s. 6d.; prime Wear gas, 15s.; 
and Durham coking, unscreened and small, 12s. to 13s. 9d. 
Bunkers are in poor request and easy at 13s. 6d. for best 
qualities, and 13s. for ordinary. There are no signs of 
any better demand in the coke section. Gas coke stocks 
are ample, but prices are steady at 17s. 9d. Patent oven 
coke is neglected and weak under excessive stocks at 14s., 
with superior makes nominal at 16s. to 18s. 








SCOTLAND. 
(From our own Correspondent.) 


Conditions Unchanged. 


THERE no sign of a change for the better 
im the steel, iron or coal trades. It may, perhaps, be 
regarded as hopeful that from recent advices the possibility 
of a slight world-wide improvement is not altogether 
fantastic, so far as trade in certain export directions is 
concerned. At the moment, however, neither home 
nor export demands support any theory of improvement, 
demands in general being on too modest a level to maintain 
even a minimum degree of output from day to day or week 
to week. 


Is 


Steel. 

The general demand for heavy steel has not 
shown the slightest improvement during the past week. 
The dearth of orders for shipbuilding materials is, of course, 
the chief feature, and there is little chance of an early 
improvement in this respect, as practically nothing fresh 
in the nature of shipbuilding contracts has been reported 
for some time, employment at the yards, such as it is, 
being mainly confined to overhaul and repair work. 
Plates and sections are, therefore, poorly specified. Steel 
sheets are not so well supported as formerly, owing in a 
measure to a drop in home demands. Better inquiries 


are being received from Canada, and it is hoped that trade 
with the Dominion will shéw a substantial increase this 





To date, Tyne coal and coke shipments 


season. Galvanised flat and corrugated sheete are rather 
poorly specified at present, and competition for export 
business is exceptionally keen. Tubes are poorly specified, 


Iron. 


There is hardly any movement in bar iron and 
even a minimum output is difficult to maintain. Re-rolled 
steel bars likewise are in poor demand, about the only 
satisfactory feature being the requirements for ferro- 
concrete work. Prices of re-rolled steel bars are main- 
tained at £6 10s. home and £6 7s. 6d. per ton export. 


Pig Iron. 
The pig iron market is almost featureless. Only 
six furnaces are in blast, but supplies are ample. Imports 


from India are still considerable, over 6000 tons having 
arrived within the past three weeks. Prices are unchanged. 


Scrap. 


Business in scrap is slow in the extreme, and 
prices remain easy at 47s. 6d. to 50s. for cast iron machinery 
and 37s. 6d. per ton heavy steel. 


Boiler Contract. 


It has been announced that Babcock and Wilcox, 
Ltd., Renfrew, have secured the contract for the boiler 
plant in connection with the new electricity power station 


at Fulham. The whole of the boiler equipment will 
be constructed at the firm's Renfrew works. 
Coal. 
The Scottish coal market has been almost 


devoid of fresh feature during the past week. In the West 
of Scotland the collieries are feeling the lack of home 
demands, and most descriptions of fuel are plentiful 
and prices open to arrangement. Inquiries from abroad 
are very restricted, and exporters are mostly concerned 
only with business on a day-to-day basis. The bulk of 
the shipments at present are for coastwise destinations. 
With output now more in conformity with demands and 
deliveries retarded owing to labour troubles, the collieries 
in Fifeshire are not considering price concessions at present. 
Lothians best steams, too, are firmly held, and in both 
districts washed nuts are moving off freely, with the 
exception, perhaps, of singles. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade. 


SHLPMENTS of coal and coke from this district 
| last week were not at all good, but a reduction in the total 
| was not surprising in view of the holidays, and the fact 

that there was no work at the docks on the two first days. 

| The total aecording to the returns of the Great Western 
Railway Company, was 228,345 tons, which compared 
with 460,330 tons for the preceding week and with 493,632 
tons for the corresponding period of last year. As a matter 
of fact, the loading position at the docks was better at 
the extreme end of the week than earlier, the total of 
vacant loading berths on Saturday being thirty-seven. 
This week opened with the number standing at twenty- 
eight, which was an improvement, but a very noticeable 
feature of the returns was that at Swansea there were ten 
steamers waiting to load. This indicates the strength of 
the position far as anthracite coals are concerned. 
Unfortunately, the situation with respect to steam coals 
is in somewhat marked contrast. Both orders and tonnage 
are wanted by the steam coal collieries, although it must 
be admitted that orders for some directions are more 
numerous. Merchants are, however, experiencing rather 
more difficulty than usual in securing the particular 
tonnage they require, which accounts for the better tone 
of the outward freight market, especially for the Medi- 
terranean. An exception applies to the short trades, for 
the reason that there is not so much activity in the demand 
for tonnage for near French ports. As anticipated, the 
French authorities have reduced their import quota for 
coals from 64 per cent., with a margin of 5 per cent., to 
50 per cent. with a margin of 10 per cent., the datum 
being the average monthly quantities shipped to France 
for the three years 1928-30. This reduction to 50 per cent. 
is to operate as from the 15th inst., and naturally has 
caused a considerable amount of disappointment in coal 
export circles. Confirmation has come to hand of the 
placing of the contract for the Egyptian State Railways’ 
| requirements with T. Beynon and Co., Ltd. The original 
| inquiry was for 240,000 metric tons of locomotive coals, 
but the order actually placed is for 162,000 tons at 24s. 3d., 
c.if. Alexandria, and 54,000 tons, at 17s. 11d. f.o.b., a 
reduction of 24,000 tons. As the result of this contract 
being secured, it has been decided to restart immediately 
the South Celynen Colliery, of the Ebbw Vale Company, 
which is situated between Abercarn and Newbridge. 
This colliery has been idle since September last, and under 
normal conditions employed 1600 men. 





80 


Tin-plate Trade. 


Towards the end of last week the workmen's 
representatives on the Welsh Sheet and Plate Joint Indus- 
trial Council had under consideration at Swansea the 
notice of the employers to terminate the sliding scale 
agreement. After a long discussion the matter was referred 
to the men’s Central Standing Committee, which com- 
prises members of the Executives of the Iron and Steel 
Trades Confederation and the Transport and General 
Workers’ Union. The operation of the existing tin-plate 
pooling arrangement also came under review, together 
with the question of the unemployed in the trade, it being 
stated that unemployment was to some extent due to the 
centralisation of orders, ‘‘ particularly in works controlled 
by combines.’’ Eventually it was decided to refer the 
matter to @ committee to bring up a report and make 
certain recommendations with a view to the absorption, 
if possible, of those who are at present unemployed. 








Operations were resumed this week at the Llanelly group 
of steel works belonging to Richard Thomas and Co., 
three furnaces being lit at the South Wales Steel Works. 
while the company’s tin-plate works which were closed 
down during the recent holidays, also reopened on Monday. 


Trade at the Docks. 


The traffic returns for the four weeks ending 
May 8th last, issued by the Great Western Railway for 
the docks in this area under its control, make a better 
showing than for the preceding month. The total of 
imports and exports was 2,077,492 tons, made up of 
257,504 tons imports and 1,819,988 ton exports, which 
compares with an aggregate of 1,822,587 tons for the pre 
vious four weeks, made up of imports 219,181 tons and 
exports 1,603,406 tons. For the corresponding period of 
last year the aggregate was 2,389,191 tons, comprising 
imports 290,166 tons and exports 2,099,025 tons. Taking 
the whole of this year to May 8th, the aggregate of the 
sea-borne traffic at the docks was 9,194,739 tons, com 
prising imports 1,190,058 tons and exports 8,004,681 tons. 
This compares with a total for the same period of last year 
of 9,645,735 tons, made up of imports 1,388,383 tons and 
exports 8,257,352 tons. As regards coal and coke exports 
the quantity for this year to May 8th reached 7,252.914 
tons, which compares with 7,508,425 tons for the same 
period of 1931. 


Current Business. 


The tone of the market for steam coals remains 
quiet, though some collieries are better placed than of late 
There is, however, still no change in quotations, as busi 
ness is wholly insufficient to lift prices above the minima. 
With a few exagptions, standing stocks of coals are plenti- 
ful. Patent fuel is fairly well stemmed, but coke is slow 
to move off. Pitwood is a shade easier. 








THE NEWCOMEN SOCIETY. 


THE summer meeting of. the Newcomen Society will 
take place in Staffordshire from Wednesday, June Ist 
to Saturday, June 4th, 1932. The party will leave Euston 
at 4 p.m. on June Ist, and on arrival at Trent Valley 
Station an omnibus will leave for the George Hotel, 
Lichfield. At 8 p.m. a reception will be held in the Guild- 
hall by invitation of His Worship the Mayor of Lichfield. 
On Thursday morning the party will leave the George 
Hotel at 9.30 a.m. and proceed to Cannock Chase, visiting 
Castle Ring (earthwork), bell pits and Beaudesert Park 
The Fairoak House will be visited, where the site of the 
millpool and furnace on Rising Brook will be seen. Sites 
of a slitting and rolling mill will be inspected at Rugeley. 
Luncheon will be taken at the Clifford Arms, Great 
Haywood. After luncheon a visit will be made to the 
Essex (packhorse) Bridge. If time permits the under- 
ground alabaster quarries of Messrs. Peter Ford and Sons 
will be seen at Fauld. A dinner will be held at the George 
Hotel, Lichfield, at 7.30 p.m. On Friday, June 3rd, the 
party will leave the George Hotel at 9.30 a.m. and proceed 
to Lower Tean, where the tape mills, which were established 
in the eighteenth century, will be inspected by invitation 
of Messrs. J. and N. Philips. The site of copper works at 
Cheadle will be seen, and on arrival at Oakamoor the 
wire and tube mills of Thomas Bolton and Sons, Ltd., 
will be inspected. After tea at Alton Towers the party 
will return to Lichfield vi4 Rocester. On Saturday the 
ecclesiastical stone and wood carving works of Messrs. 
Robert Bridgeman and Son will be inspected. The meeting 
will conclude with visits to the Cathedral and Dr. Johnson's 
birthplace and the Museum 








LAUNCHES AND TRIAL TRIPS. 





Hich ann Patriot, motor vessel; built by Harland and 
Wolff, Ltd., to the order of the Nelson S.N. Company, Ltd 
dimensions, 520ft. by 69ft. by 35ft. 9in.; to carry passengers 
and cargo. Engines, oil, of Harland and B & W. type; con 
structed by the builders. trial trip, recent. 


Roya Iris IL., ferry ; built by Harland and Wolff, Ltd., to 
the order of County Borough of Wallasey ; dimensions, 158ft. 
by 48ft. by 13ft. lfin.; to carry passengers. Engines, triple 
expansion, puso 200 Ib. per square inch ; constructed by the 
builders ; delivered recently. 








Tae [xstrrution or StructruraL Enoieers.---The Council 
of the Institution of Structural Engineers has recently made the 
following awards for the session 1930-1931 :—The Institution 
Bronze Medals to Mr. F. E. Drury, London; Mr. C. A. Harding, 
Yorkshire; Mr. A. E. Pierce, Lancashire and Cheshire; and 
Mr. H. M. Hale, Midland Counties; and the Institution Silver 
Medal to Mr. F. E. Drury, in respect of his paper, ‘‘ The Structural 
Engineer and his Vocational Training.” The Dorman Long 
Travelling Scholarship, 1931, value £300: the Gold Medal has 
been awarded to the winner of the Scholarship, Mr. E. W. 
Bentley, graduate ; and the Silver and Bronze Medals to Mr. 
D. A. Godfrey, graduate ; and Mr. J. B. G. Martin, graduate, 
respectively. 

“Tue Anoito-German Review.’’—We have received from 
Lieut.-Col. G. Cawson, M.C., the Secretary of the Anglo-German 
Club at the Piccadilly Hotel, W. 1, a copy of the first issue of the 
Anglo-German Review. This paper has been founded as an 
organ of the Club with the object of fostering and developing a 
closer understanding between Great Britain and Germany in 
the fields of economic and cultural relationships. The Club, it 
may be recalled, was established about nine months ago and has 
become a recognised meeting ground of the business and a 
fessional men of both nations. Lord D’Abernon, the President 
of the Club, sends a message to the new journal, in which he 
emphasises the need of international understanding if chaos 
is to be avoided. Among many varied contributions we may 
single out for reference Professor L. A. Willoughby’s centenary 
thoughts on Johann Wolfgang Von Goethe, an article of eon 
siderable charm, which, we suggest, could with advantage 
have appeared also in German preferably directly alongside the 
English text. One or more articles printed in both languages in 
each issue would undoubtedly, we think, add value to the 
Review, particularly for language students. The new paper covers 
a wide field of interest, and we wish it every success in the useful 
task it has undertaken to serve. Communications with regard 


to the Review should be addressed to the Editor, the Anglo- 
Tel., Regent 8000. 


German Review, 3, Air-street, London, W. | 
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Current Prices for Metals and Fuels. 





STEEL (continued). FUELS. 
Home. : . SCOTLAND. 
LANARKSHIRE Export. 
(f.0.b. eee +: 68 : i. 13 
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Foreign (c.i.f.) Shies ectimein-n jatnieeeiiidis adie tae 15/- bed ed 
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ES a 
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7 » (three months) if neat 10 15 Blast-furnace Coke (Inland). . 12/— to 12/6 on rail at ovens 
Spelter (cash) . veep gabe ty 12 10 Furnace and Foundry Coke (Export), f.o.b., 15/6 to 17/6 
» (three months).. .. .. .. .. 12 13 
Man Carpirr— (9) SOUTH WALES. 
Steam Coals : 
Crown Bars .. .. .. eh 2 the ; ates eee em wee ee eee - ry ae WO ak aS 
STAT SAPAT@< atidaloe . 7 Strong Sheets Spek “ewabrriy “Last o Second Smokeless Large. . se ae 18/9 to 19/6 
N.E. Coast— » Subse (Basis Price), Ib... .. .. 0 DINE AeP- ~- abuse ti» sin ES 
Iron Rivets .. .. .. rei . BrassTubes (Basis Price),Ib. .. .. .. 0 Ordinary Dry Large aia see Vin -+ ++ 17/9to 18/3 
Common Bars rrr ae Cond r. Ib @ Best Black Vein Large... . . 18/3 to 18/6 
Bist Base ws 8 piostise , <d. E lish ne Mee ee 8 Western Valley Large .. .. .. .. .. I7/9to 18/- 
Double Best Bars... pul» endieiy 6 3h9M 95 ory reNl ae ~ Best Eastern Valley Large .. .. .. .. 17/7} to 17/9 
Treble Best Bars .. .. wid) Saelter ayy Wager suey wh pea feo = agate 1+ +e ss 19/30 17/6 
7 Re A i ok pm re eS. Best Steam Smalls.. .. . . se 18/-to 13/6 
Aluminium (per ton—raw ingot) .. £95 Ordinary Smale .. .. .. .. -- «-) Uf tol8- 
Washed Nuts oa ‘ = ‘ 19/— to 25/— 
No. 9 Mhendée Seams . ‘ R -. «+  19/6to 19/9 
” Smalls . 15/-to 16 


8. Youus.— Tungsten Metal Powder .. .. .. 2/3% per lb. No. 2 . OES 17/-to 17/3 
Ccctis Dam. 0-8 988 de> vag j Ferro Tungsten .. .. .. «- «+. 2/—perlb. ” v Through . 15/6 to 16/- 
Best Bars ay CT teeters oe nly Per Ton. Per Unit. a Smalls . 14/—to 14/3 
EDS 5 boxe exam cad Wl aie Oy Ferro Chrome, 4p.c to6p.c.carbon .. £26 12 6 7/6 Foundry Coke (Export) .. 22/6 to 36/6 

’ é 6pe.to8pec. .. .. £2410 0 7) Furnace Coke _ ° 17/—to 18/- 

8p.c.tolOp.c. .. .. £23 7/- Patent Fuel .. . , . 19/-to 19/6 

Crown Bars .. = ‘ , Specially Refined.. .. Pitwood (ex ship)... .. ger 19/— to 20/- 

Marked Bars (Stafts. ae be é Max. 2p.c.carbon .. £37 12/- SwanszEa— 

Nut and Bolt Bars e oes ; lp.c.carbon .. £47 / Anthracite Coals : 

Gas Tube Strip .. .. ee - 0-70 p.c. carbon £52 14/- Best Big Vein ro 44 st ay j .. 36/—to 38/6 

»» »» carbon free -» 1/1 per Ib. Seconds .. .. Mg ; 27/—to 32/6 

Metallic Chromium ackind j.eqv tae Aion Red Vein. . . ‘ - «+ 22/6 to 27/6 

, Ferro Manganefe (perton) .. .. .. £11 0 0 for home Machine-made Cobbles -» «+ 41/6 to 48/6 

STEEL. (d) Fe Bs ee I S .. £11 10 0 for export Nuts tre ey «+ +e «2  40/—to 48/6 

(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p.c. .. .. £13 15 0 seale 5/- per I iE, chia e bee By ik Wr ain sd 1a 
£s. d. £s. d. unit Peas * ee ee oor ; -. 19/6 to 21/- 

(5) Scotianp- : 75 p.c. .. .. «. «. £18 7 6 scale 7/- per Breaker Duff .. .. : : Svea a 8/6to 9/6 

Boiler Plates (Marine) .. 9 09 0... .. unit Rubbly Culm Valcish son leet oe 8/3to 8/9 
» (Land) .. — dn! “wa _ » Vanadium .. .. .. .. «- 12/6 per lb. Steam Coals : 

Bhip Plates, jin. mtitinl 815 0 » Molybdenum +» «+ 6/3 per Ib. Large «.- «+ ++ «+ «+ «+ «+ «+ 20/—to 20/6 

Sections . i ote OE Titanium (carbon free) -. «+ @d. per Ib. Gosendie si se) tee lee ed wei adr et Rete 

Steel Sheets, jin. oo «« 716 0... .. Nickel (per ton) co ‘ee es es 66s GBSO RS'SRSS Gale oe ee Swe! law Queer) Ee eee 

Sheets (Gal. Cor. 24 B.G. ) 10 15 0 De oy ay ‘oe Ve" SEY A 8/3 per Ib. Cargo Through 16/~ to 17/6 


ewww ww 


ee veoeneewecaae +i 





Lanos.— 
Second Quality Bars .. hal ~satia 


Hoops 





Mrptayps-— 














(1) Delivered. (2) Net Makers’ Works. (8) f.0.b. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. (6) Home Prices— 

All delivered Glasgow Station. (7) Export Prices—f.o.b. Glasgow. (8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 

rail at ovens and f.o.b. for export. (9) Per ton f.o.b. (a) Delivered Glasgow. (6) Delivered Sheffield. (c) Delivered Birmingham. (d) Rebate : Joists (minimum), 22/6; 
Ordinary Ship, Bridge, and Tank Plates and Sections, 15/— if home consumers confine purchases from associated British Steel Makers. (e) Delivered Black Country Stations. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The “ Georges Philippar.”’ ° 


No plausible explanation has yet been given 
of the rapidity with which the flames spread inside the 
* Georges Philippar”’ and rendered hopelessly futile the 
elaborate system of fire-extinguishing devices that had 
been installed. The big and luxurious liner had replaced 
another which had been destroyed by fire, and while the 
** Georges Philippar”’ was being fitted out at Havre a 
fire caused serious damage. Special precautions were, 
therefore, taken to deal with this ever-present danger to 
a veasel passing through one of the hottest quarters of 
the globe when navigating to and from the Far East. 
There are many suppositions and a statement has been 
made that the fire was caused by a short circuit in a cabin ; 
but there is nothing certain, and nothing to indicate how 
the fire could have spread with such appalling rapidity. 
However unlikely suppositions may be, they must be 
taken into account when providing means of protection 
against fire on board ship. 


The La Pallice Mole. 


A few months ago the first stone was laid for 
the construction of the mole at La Pallice, which is intended 
to allow of the biggest liners landing and embarking 
passengers and goods and thereby making La Rochelle-La 
Pallice a great port of transit between Africa and Central 
and South America and Central Europe. The work on 
the mole is now entirely suspended, because it is found 
that the rock foundation declared to be revealed by borings 
carried out in 1912 does not exist at the depths indicated. 
The construction of the viaduct from the mainland to the 
mole is, however, being continued and will, no doubt, be 
-ompleted within the contract time. The port of La Pallice 
is an extension of La Rochelle, which has suffered badly 
from the import restrictions on coal and is now mainly 
a fishing wad and the situation of La Pallice offers par- 
ticular advantages for shipping on account of the safe 
anchorage at depths of 12 m. below low-water mark 
between the mainland and the Ile de Ré. The existing 
harbour consists of an outer port, an inner basin and two 
dry docks, and the works now being undertaken provide 
for a viaduct to the mole, which will be nearly parallel 
to the mainland and will have a depth of water of 10-5 m. 
at the lowest tide. A station will be constructed on the 
mole, and the railway will be connected up with the 
La Pallice-La Rochelle line, which will also serve a new 
fishing port to be created eventually between the two 
harbours. The viaduct is being constructed by the 
Etablissements Daydé of Paris. It has a girder section 
10-8 m. wide and 9 m. high, and on each side there is a 
footway 1-5 m. wide. The length of the straight part 
of the viaduct is 840 m. It is built up on rollers, and as 
each section is completed it is pushed out on the piers 
by # 17 horse-power electric motor running at 920 revolu- 
tions per minute and transmitting through a reduction 
gear to a drum with cable passing round a drum on the 
pier and back to an arm underneath the reduction gear. 
When the last section is completed a total weight of 2250 
tons will be moved forward at the rate of 12 m. per hour. 
The axes of the rollers are carried in yokes that bear by 
means of large keys on shoes embedded in concrete. 
The two parts do not touch and the load is carried on the 
keys, which allow of slight play to provide for the increasing 
thickness of the lower girder plates when the viaduct 
is pushed forward. The viaduct will be completed long 
before work can be resumed on the mole, which is to be 
constructed by Schneider et Cie. The erroneous data 
obtained twenty years ago regarding the bed on which 
the foundation has to be laid, will necessitate renewed 
boring to ascertain the depth and character of the rocks, 
and this long and tedious work, and the preparation of 
new plans, will delay the construction of the mole for a 
considerable time. Not only is provision to be made by 
means of these works for the safe landing and embarking 
of pomenares and goods from the biggest liners in all 
weathers, but the harbour itself will be extended and the 
outer jetty transformed into a wharf and a channel dredged 
to provide 10 m. of water at low tide. The scheme is 
similar to that being carried out at Bordeaux, where the 
new ocean port of Verdon, at the end of the Médoc penin- 
sula, is intended for the landing and embarking of passen- 
gers and goods from big liners from South America. 
Bordeaux and La Pallice are obviously in competition 
for the traffic, the latter port claiming an advantage 
in the protection offered by the Ile de Ré from heavy seas 
and also of offering a shorter and more direct route to 
Central Europe. 


Marine Engines. 


The fishing fleet offered a particularly good 
market for oil engines until the general depression affected 
the fishing industry and left it so impoverished that little 
further could be done in the way of supplying engines 
for smacks. Now that fishing boats are obliged to go 
farther afield the use of motive power has become increas- 
ingly necessary, and, while shipbuilders hope to find new 
activity by replacing existing ts with standard t 
of craft built in large numbers for economy, the State 
has offered special facilities to owners to purchase oil 
engine equipments of French construction. At present, 
there are very few French makers who specialise in heavy- 
oil engines for this purpose. It is fairly certain that a 
revival of the fishing industry will bring a good demand 
for oil engines which will have to be supplied mainly by 
foreign manufacturers, and at the fishing ports it is note- 
worthy that many of them have offices and showrooms 
and even shops for erection and repairs. The owner 
has confidence only in engines which he knows can be 
maintained and looked after by specialists in the harbour. 
An organisation by competent agents near the boat repair 
yards is almost indispensable. if the engine builder is to 
be sure of doing a good business. The name of the engine 
is always shown on the hatch cover, and at one port there 
is evidence that English oil engine firms which produce 
power units for fishing boats will have a good opportunity 
for developing business as soon as there is some improve- 
ment in the fishing industry. 





British Patent Specifications. 





When an i tion ts ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


370,534. January 22nd, 1931.—Pumps, Dr. Ing. Otto Holm, of 
18, I Klosterallee, Hamburg 37, Germany. 

The pump described in this specification is intended mainly 
for spraying the fuel into the cylinders of oil When the 
piston A rises the fuel in the pump chamber is first foreed back 
into the suction duct until the 
duct B is completely closed. 
On the piston continuin, 
its upward stroke the enclosec 
volume of oil lifts the control pis- 
ton O against the pressure of the 
spring D. Both pistons then 
move a certain distance with the 
same velocity. The pressure of 
the enclosed oil increases as the 
spring continues to be com- 
pressed. After travelling a cer- 
tain distance the piston C un 
covers the delivery duct E and a 
little later the control piston 
makes contact with the stop F 
The piston A, however, con 
tinues to move and the fuel con- 
tinues to be delivered through 
duct E into the fuel nozzle. Ax 
soon as the upward movement of 
the piston A ceases the contro! 
piston is ra down by the 
spring and the delivery duct is 
instantly closed. The jet of fuel 
is cut off suddenly. On the 
return movement of the piston A 
the contro! piston first follows 
until its abutment rests on the 
surface of the wedge G, which 
prevents it continuing the down 
ward movement. The pump pis- 
ton, however, continues to move 
downwards and ex the 
aperture B again and fuel is 
drawn in by the ensuing vacuum. The movement of the pump 
piston is then reversed when the cam has made a full revolu- 
tion, and the process described is reversed. The quantity of 
fuel delivered can be regulated by adjustment of the wedge G.- 
April 14th, 1932 
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TURBINE MACHINERY. 


371,280. October 6th, 1931.—Sream on Gas Tursines, Aktien- 
geselischaft Brown, Boveri et Cie., of Baden, Switzerland. 

This invention relates to a turbine with a dummy piston for 
balancing the axial thrust on the blading. When using separately 
inserted nozzle boxes it is, in many cases, impossible, or is, 
at any rate, very difficult to guide the liner, so that there can 
be no change in its position radially on the occurrence of ee 
sions in the material. The invention overcomes these difficulties. 
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In accordance with the invention, the liner A is screwed rigidly 
at one end to the turbine casing by means of screws B and is 
supported at the other end by bolts C, which are a 80 
as to be capable of yielding in the direction of the turbine axis, 
or by bridging pieces D having a clearance E. With this method 
of fixing the liner is capable of expanding freely in the axial 
direction, while being held radially at the free end.—April 21st, 
1932. 


TELEGRAPHS AND TELEPHONES. 


370,804. September Ist, 1931.—Transmission oF SIGNALS 
Over aN Etecrric Power Transmission Network, The 
British Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C. 2. 

The object of this invention is to make it p to tr it 
telephonic or telegraphic signals from one point to the other of an 
electric power transmission line, utilising the power transmission 
line itself and making it possible to do without any system of 
electric connection between the line and the emitti and 
receiving stations. The invention consists in using the cables of 
the line to transmit from one point to the other of the I&tter 
sustained mechanical vibrations of high frequency, commonly 
called ultra-sonic vibrations. The ultra-sonic vibrations are not 
transmitted through the principal conductors of the line which are 
insulated for the service tension, but through the metallic cables 
known as earth wires, which are very frequently installed at the 
top of the pylons of the overhead lines for the purpose of pro- 
tecting them against the effects of lightning. These cables are 
electrically connected with the earth at each pylen and cannot 
be used to transmit electric currents, but they are particularly 
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suitable for transmitting ultra-sonic vibrations according to the 
invention. At the station sending out the signals the earth cable 
is subjected to the infh of an emitter of ultra-sonic oscilla- 
tions and at the receiving station the same cable operates & 
receiver of ultra-sonic vibrations. The transmission of ultre- 
sonic vibrations can be used either for telephony, by modulating 
the amplitude of the waves sent out by any process, or for tele- 
graphy or for the transmission at a distance of the indications 
of measuring apparatus or for any tele-communications.- 
April 14th, 1932. 





TRANSMISSION OF POWER. 


371,104. May 22nd, 1931.—Om-ritep Exvecrric Case, 
Carl Cremer, 17-18, Kérner-Strasse, Cépenick-Wenden- 
schloss, near Berlin, Germany, and Max Weiset, 67, Hohen- 
zollernkorso, Tempelhof, near Berlin, Germany. 

This invention concerns an oil-filled twisted multi-conductor 
cable in which non-circular lead coverings encompass the indi- 
vidual conductors, and has for its object to improve the . 
ment of the coverings so as to bring about a better distribution 
of the electrical field within the cable and enable a cable 
of this kind to be made suitable for currents of the 
highest tension. Between the lead sheaths B there are 
the small crescent-shaped hollow spaces C, which are filled 
with the same insulating oi] as is employed for impregnating 
the insulating layers A. The triangular spaces D ‘and E between 
the ends of the lead coverings are filled with a material which 
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cannot be compressed or only to a small extent, as, for instance, 
strands of a lead-tin alloy, or with tubes of triangular shape 
consisting of metal or a metal alloy. In the latter case the hollow 

es of these tubes may be utilised for the reception of special 
electric signalling lines. The three lead sheaths are covered by 
one or a few layers of firmly applied impregnated papers, 
which, in turn, are covered by a thin metallic band or strip 
G of great tensile strength, for instance, a band or strip of 
phosphor bronze or steel, firmly applied or helically wound in 
close spirals or screwthreads of low pitch. By means of this 
expedient the whole of the cable is rendered highly resistant 
against very high oil pressures in its interior, and a cable of 
great compressive strength is obtained. The metal band or 
strip G is covered by a layer of jute H, an oma J of iron 
ribbon, and the outer layer of jute K.—-A pril 21st, 1932. 


MISCELLANEOUS. 


370,899. January 6th, 1931. 
of Malmé, Sweden. 

Several types of electric relays for protecting networks depend 
on the voltage of the network for performing their duty. In 
the case of a dead short-circuit occurring immediately adjacent 
to the relay, however, the voltage will instantaneously drop 
to zero, and the relay may therefore be unable to operate. 
The invention relates to an arrangement which will enable 
a relay dependent on the voltage to perform its duty even under 
the conditions specified. A represents an A.C. line, and 
B is a vol transformer. The secondary circuit contains 
a voltage coil C of a relay, an ohmic resistor D, an induct- 
ance coil E, and a condenser F. The elements of the circuit should 


A.C. Rerays, Sven Julius Stage, 
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be of such dimensions as to give a natural frequency of oscillation 
of the circuit equal to the normal frequency of the line. Further, 
ohmic value of the resistor should be of the same order 
of magnitude as the wave resistance of the circuit—that is, 
the square root of the ratio between inductance and capacity. 
The relay also comprises a current coil G fd from a current 
transformer H. This coil may co-operate directly with the vol 
coil C. Under normal conditions the voltage impressed on the 
circuit C, D, E, F from the vol transformer B produces 
a current in the circuit which is chiefly determined by the ohmic 
resistance of the circuit, as the inductance and capacity are in 
resonance with each other. The major portion of the resistance 
lies in the resistor D. If a complete short-circuit occurs imme- 
diately adjacent to the relay at the time ft, the voltage at this 
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point disappears practically instant ly, as illustrated in 
Fig. 2a, where the voltage is designated by V. The current 
in the resonance cireuit, which is illustrated in Fig. 2b and 
designated by é, is normally constant and is principally determined 
by the resistance. When the vol disappears this current 
continues as a damped oscillation, which, for some cycles, has a 
sufficient amplitude to make the relay operative. The line 
current I, shown in Fig. 2c, rises to a higher value at the short 
cireuit, and generally is somewhat displaced in phase. If the 
relay is of the power directional type, based on direct co-opera- 
tion between voltage and current, it may be desirable that the 
current in the coil C has another phase than that obtained by 
the arrangement shown in Fig. 1, which is practically that of 
the line voltage. An arrangement for producing this phase 
difference is described.— April 6th, 1932. 


371,063. January 27th, 1931.—-Bitow-orr Vanves, Gustav 
Friedrich Gerdts, of No. 31, Markusallee, Bremen-Horn, 
Bremen. 

The blow-down valve described in this specification may be 
opened and closed rapidly by dep ing and releasing a lever, 
or may be operated more leisurely and be made to close tightly 
by operating a hand wheel. The yoke A is bored and threaded 
to receive the externally threaded sleeve or bushing B, in the 
central bore of which the valve stem or spindle C is adapted to 
slide. A collar D is secured to the spindle and engages with 











a bifurcated part of the lever E. A spring F serves to return the 
valve to its seat and to maintain it closed. At the free end of 
the valve stem there is a stop G. A check valve H is provided 
to afford security in the event of an accident to the valve spindle. 
By depressing the lever E a boiler can be blown down for a 
short interval, and if afterwards the valve does not close tightly 
it may be made to do so by screwing up the sleeve B against 
the stop G. Conversely, by screwing down the valve sleeve 
against the upper part of the collar D, the valve can be opened 
and be made to remain open without pressure being applied 
to the lever.—April 21st, 1932. 


371,212. June 23rd, 1931.—-Varour REFRIGERATING MACHINES, 
G. and J. Weir, Ltd., of Holm Foundry, Cathcart, Glasgow, 
and James Sim, of the same address. 

it is well known that water can be cooled by evaporation 
if it is sprayed into a chamber in which a suitable vacuum is 
maintained by an air pump, and many plants have been manu- 
factured which work on this principle. The invention consists 
in providing in the chamber packing or trickling material 
having restricted tortuous passages through which the vapour 
and water must pass before the vapour is handled by the air 
len A is the vacuum chamber and B a steam-jet ejector, 
which maintains the chamber under the required vacuum. 

\ water chamber C is provided above the vacuum chamber. 
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The water to be cooled is led to this chamber through the pipe 
D. In the partition separating the chamber C from the vacuum 
chamber there are nozzles E, and the water is discharged ~~ 
these nozzles into the vacuum chamber. The water is partly 
evaporated and partly falls as liquid on to the top of the packing 
material F. The water and vapour pass together through the 
packing material into the lower portion G of the chamber. 
[he vapour is withdrawn by the steam-jet ejector and dis- 
charged along with the operating steam of the steam jet, either 
to a condenser or to atmosphere. The water collects in the well 
H at the bottom of the chamber, and is withdrawn by a centrifugal 
water extraction pump J, and is discharged at K. It has been 
found by experience that by means of the invention a 10 per 
cent. increase in cooling is effected.—April 21st, 1932. 


371,287. October 29th, 1931.—Rorary Compressors, Sulzé¥ 
Fréres Société Anonyme, of Winterthur, Switzerland. 

According to thig invention the suction, compression and 
delivery chambers of a compressor are connected to an injector 
device in such a manner that working fluid from the delivery 
chamber combines in the injector device with working fluid from 
the suction chamber. The resultant working fluid at an inter- 
mediate pressure is cooled and is introduced into the com- 
pression chamber so as to reduce to a desired value the tem- 
perature of the compressed working fluid delivered by the com- 
pressor. When the compressor is operating the working fluid 


passes in the direction indicated by the arrows from the suction 
chamber A through the crescent-shaped compression chamber B 
to the delivery ber C. An injector device D is provided 
with an admission nozzle E which is connected through a cooling 
coil F, a pipe G, and a regulating valve H to the delivery chamber 
C of the compressor. A mixing nozzle J in the injector device D 
is connected by the pipe K and regulating valve L to the suction 
chamber A of the compressor, whilst the delivery nozzle M of 
the injector device is connected through a cooling coil and pipe N 
to a point in the compression chamber B at an inte jate 
pressure. When the compressor is operating high pressure fluid 
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low-pressure fluid from the suction chamber A, and, mixing with 
the high-pressure fluid in the nozzle J, produces a resultant 
working duid at an intermediate pressure which passes through 
the cooling coil N and into the pressi hamber B. This 
cooled working fluid introduced into the compression chamber 
tends to cool the fluid which is already in the chamber and which 
is heated by the partial compression to which it has already been 
subjected. It will be apparent that a reduction will thus be 
effected in the final temperature of the compressed fluid delivered 
into the chamber C.— April 21st, 1932. 


371,303. December Ilth, 1931.—-Hicu-speep ELecrric 
Macuines, International General Electric Company, Incor- 
porated, of 120, Broadway, New York. 

This invention relates to that type of electric machine for 
driving vertically mounted and rapidly rotating spindles in 
which a main bearing is arranged within the rotor of the machine. 
Such an arran mt is provided, for example, in the case of 
centrifugals. The shaft A of a spinning motor is held by the 
bearings B and © and is driven by the rotor D of an electric 
motor, The bearing C is so arranged and formed in the interior 





N° 371,303 


ay 
IN * 


ANAAAAAAAANANAAANASANAAAANNY 


>> 


SWRRWeweeenen 


ASS 


DSSS ASSASSSSSSSSSS 


if 
1 | 


WWAN See eee: 





of the rotor that the shaft oscillates about the centre of the 
rotor. The upper bearing B is resiliently supported, so as to 
make possible the oscillations of the shaft. The rotor carrier E 
is formed as an oil container. A funnel-shaped carrier F, 
which connects the two beari ther, is arran for 
intercepting the oil. The oil runs out of the cylindrical part 
E through a pipe G into the fixed container H in which the 
lubricating medium is compressed by turning a helix J and is 
ressed up through a channel K and reaches the upper ball 
aring through the channels.—A pril 21st, 1932. 








Forthcoming Engagements. 


_ 


Secretaries of Institutions, Si , &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Tuesda 
of the week preceding the meetings. Im oll cance the stax ant 
PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY. 

INSTITUTE OF TRANSPORT.—Joint meeting with the Town 
Planning Institute and the National Housing and Town Planning 
Council. “ Planning and Transport,” by Mr. G. L. Pepler. 
6 p.m. 

Royat InstiruTtion or Great Britarn.—21, Albemarle- 
street, W. 1. Discourse by Sir Walter Morley Fletcher. 9 p.m. 

SATURDAY, MAY 28rn. 

InstrruTION oF MuntcrPaL AnD County ENGINEERS.—Meet- 

ing at Whitby. Royal Hotel, Whitby. 1 p.m. 


MONDAY, MAY 30rx, Tro FRIDAY, JUNE 3p. 


InsTITUTION oF ELEcTRIcAL Enorvgers.—Summer meeting 
at the North Midland Centre. For provisional programme see 





page 379. 


WEDNESDAY, JUNE Isr. 
InstrruTIoN o¥ Etgctrrican Encineers: Norta Mipianp 
Srupgents’ Section.— Visit to Hull Docks cancelled. 
WEDNESDAY to SATURDAY, JUNE Isr ro 41s. 
INsTITUTE OF TRANSPORT.- Congress at Buxton. For pro 
gramme see page 523. 
NEwCOMEN Socirery.—Summer 
For programme see page 597. 
FRIDAY, JUNE 3ap. 


PuysicaL AND Opricat Soctreties.—Imperial College of 


meeting in Staffordshire 





, . | 
from the chamber C is blown through the nozzle E and draws | 


Science and Technology, South Kensington, 8.W. 7. Discussion, 
| * Vision.”’ 2.30 p.m. to 5.30 p.m., 7 p.m. to 9.30 p.m. 
Royat Instrrvtion or Great Brrrarm.—21, Albemarle 
street, Piccadilly, W.1. Discourse, “‘ Electrical Conductivity 
| of Metals at the Lowest Temperatures,” by Mr. J. ©. M’Lellan 
9 p.m. 


SATURDAY, JUNE 4rua. 


INsTITUTION OF ELECTRICAL EN@IneERRs: SoutTH MipLtanp 

StupEnts’ Secrion._Summer visit to Ironbridge Power 

| Station. A motor coach will start from the White Horse Hotel, 
Great Charles-street, Birmingham, at 2 p.m. 
TUESDAY, JUNE 7ru. 

Societe pes INcENIEURS Crvits De France: Baririsn 
Sgection.—In the Lecture Hall of the Institution of Mechanica! 
Engineers, Storey’s-gate, Westminster, 8.W.1. ‘* Methods of 
Benificiation of Carbonisation of Non-caking Coals Especially 
of Anthractie Dust,’’ by Monsieur C. Berthelot. 6 p.m. 





TUESDAY vo FRIDAY, JUNE Tru to 10TH. 


British FounpRyMeN.—Annual Conference 
Particulars may be obtained from the 
y, Mr. J. W. Eckford, 4, Mosley-street, 


INSTITUTE OF 
at Newcastle-upon-Tyne. 
Hon. Conf Secret 
Newcastle-upon-Tyne. 

INSTITUTION OF Gas ENGINEERS.-- Park-lane Hotel, Piccadilly, 
W. 1. Sixty-ninth annual general meeting. Tu y: Opening 
session, 10a.m. Presidential address by Mr. J. Herbert Canning 
Presentation of medals. Paper, ‘The Co-ordination of Power 
Relative to Gasworks,’’ by Mr. F. M. Birks. President's luncheon 
to the Council, 12.45 p.m. General meeting of the Benevolent 
Fund, 3 p.m. Paper, “The Use of Gas as a Fuel in Industry, 
with Special Reference to Future Applications,” by Dr. C. M. 
Walter, 3.15 p.m. Reception and dance, 9 p-m. to 2 a.m. 
Wednesday: Papers, “‘Ten Years’ Carbonising in Vertical 
Retorts,”’ by Mr. J. E. Blundell ; *‘ Gas Fire Flues and Ventila- 
tion,”’ by Mr. C. A. Masterman, 10 a.m. Council luncheon to the 
President, 12.45 p.m. Visit to the works at Beckton of the Gas 
Light and Coke Company, 2 p.m. Thursday: Papers, “A 
Method of Analysing Gas Output Curves,” by Dr. J. 8. G 
Thomas; “The Results of Constructive Policy as Applied to 
a Small Gas Undertaking,” by Mr. W. Clark Jackson, 10 a.m 
Visit to the Chemical Works and the Metro-coalite plant of the 
South Metropolitan Gas Company at East Greenwich, 2 p.m 
Friday : Sussex tour. Leave Victoria Station, 9.20 a.m. train. 








WEDNESDAY, JUNE 1l5ra. 
Visit to Port 


STAFFORDSHIRE [RON AND Stee InetrrutTe. 
Dudley Port 


of London. Leave Wolverhampton 8.7 a.m., 
| 8.18 a.m., and New-street, Birmingham, 8.40 a.m. 
| 
WEDNESDAY to FRIDAY, JUNE 1l5rn vo liru. 
| Iystrretion or Mixinc ENoineers.—Summer meeting at 
| Sheffield. Wednesday, general meeting at the Royal Victorie 
| Hotel, Sheffield. Address of welcome by the Lord Mayor oi 
Sheffield. Presentation and discussion of papers, 11 a.m. The 
meeting will be adjourned at | p.m. and resumed at 2.30 p.m. 
Reception of members and ladies by the Lord Mayor the 
Lady Mayoress of Sheffield at the Town Hall, 4.30 p.m. Recep- 
tion of members and ladies at the Royal Victoria Hotel, Sheffield, 
| by the President and Council of the Midland Institute of Mining 
| Engineers, followed by a cabaret show and dance, 8.30 p.m 
| Thursday, visite to various works, 10.30 a.m. Institution of 
| Mining ineers’ dinner at the Royal Victoria Hotel, Sheffield, 
| followed by informal dance, 7.30 p.m. Friday, visite to various 
works, 11 a.m. 


TUESDAY tro SATURDAY, JUNE 2ist ro 25ru. 
| Barrish WaTeRworks AssoctaTion.—Bournemouth. Annual 
| general meeting and conference. For programme see page 422. 
| SUNDAY to SUNDAY, JUNE 26ruH to JULY 10ru. 
| Wortp Power Conrerence.—Sectional meeting in Scandi- 
For provisional programme see page 405. 
FRIDAY, JULY 


OverHneaD Lives ASSOCIATION.— 
vh For provisional programme see page 513. 


navia. 
lst. 
2 





MONDAY to TUESDAY, JULY 41s ro l2ru. 

INTERNATIONAL ExzgcrricaL Coneress, 1932.—Particulars 
may be obt d by intending British visitors from the Secretary 
of the Institution of Electrical Engineers, Savoy-place, Victoria 
Embankment, London, W.C. 2. 

TUESDAY, JULY Srn, ro SATURDAY, JULY Ora. 

Royat Acricuttorat Society or Enoianp.—Royal Show 
at Southampton. 

SATURDAY, SEPTEMBER 24ru. 

Copenhagen, Denmark. Opening. 





Au.-Brirish EX#rsiTion. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tae Hypronyt Synpicate, Ltd., has removed its offices to 
50, Queen Anne’s-gate, Westminster, London, 8.W. 1. 

Mr. F. A. Garrett, M.1.A.E., has recently joined the staff 
of Leyland Motors, Ltd., as manager of the trolley omnibus 
department. 

Dr. R. Lesstne informs us that he has moved his laboratory 
and that his consulting practice is now -—_ carried on at 50, 
Queen Anne’s-gate, Westminster, London, 8.W. 1. 

ARMSTRONG-SAURER ComMMERCIAL VEHICLES, Ltd., announce 
that Mr. W. A. Smith has relinquished his position as general 
sales and service manager of the company, and that Mr. P. W. 
MeGuire has taken over the position. 

WE understand that a new company is being formed with a 
view to acquiring and carrying on the business of Davey, Paxman 
and Co., Ltd., of Colchester. The new company will be entirely 
independent of Agricultural and General Engineers, Ltd., which 


is the parent company of the existing company. The active 
: ent of the new company will be in the hands of 





Mr. P. A. Sanders and Mr. E. P. Paxman. 





